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SPEED 


Radio Tubes—Foto-Lectric Tubes—Television Tubes 


Economic conditions have given marked impetus to the development of several special- 
purpose tubes of increased efficiency. Three new SPEED types have been announced 
—several others are nearing completion in the SPEED laboratories. 








TO THE RADIO TRADE: SPEED Radio Tubes will be displayed in Booth 40, Exhibition Hall. 
and in Demonstration Rooms 718, 719, 720, Stevens Hotel, Chicago; RMA Trade Show, May 23-26, Incl. 








NEW TYPES 
SPEED Type 256 


is an AC General Purpose tube 
with 5-prong base, similar to 
SPEED type 227, with im- 
proved characteristics. This 
new fast-heater tube is in a 
small bulb measuring only 
44%,” overall. This efficient 
tube, with the others in its 
series illustrated below, will be 
widely popular in new 1932 
receivers. 


Types 257, 258 


are designed to replace types 
224 and 235 respectively in 
new equipment. SPEED type 
257 is an AC Radio-Frequency 
Pentode with a 6-prong base; 
SPEED type 258 is an AC 
Variable-Mu Radio-Frequency 
Pentode with a 6-prong base. 
These fast heater tubes measure 
only 474” overall. 


ment of the SPEED laboratories. Type 295 
AC; type 291 DC; type 293 for automobile 
use. 





CABLE RADIO TUBE CORPORATION, 
Brooklyn, N. Y. 


Send me current bulletins on items checked: 
C) SPEED Radio Tubes C) SPEED Foto-Lectric Tubes 
C) SPEED Television Tubes 


Name 





Address 


City and State 





REGULAR TYPES 
Receiving Tubes 


General General Automobile Sparton Set 
AC Series DC Series Series Series 
224 201A 236 S82B 
235 199 237 S83 
551 WDIi11 238 S84 
226 WD12 239 S85 
227 120 
245 140 Low Wattage Rectifier 
247 112A Series Series 
171AC 171A 
256 200A 230 280 
257 222 231 281 
258 232 282 
Triple-Twin 233 
Special Amplifier Series 234 
Series 291 
210 293 Other new important types 
250 295 will shortly be announced. 


Foto-Lectric Tubes 


Five types with several different basing arrangements. For use with 
DeForest Phonofilm, Kinoplay, Weber, Platter, Holmes, DeVry, RCA 
Photophone, Powers, Pacent, Royal, Universal, Gries, Western Electric 
and many other types of equipment. 


Standard gas-filled types, red sensitive, caesium on caesium-oxide, 
silver-oxide base. Guaranteed against defects. 


Television Tubes 


One inch plate, Wall Electrode type for operation in plate circuit 
of type 171A tube and with plate current limitations in circuit of 
types 245 or 247. 


Crater type, in standard diameters of .015”, .020”, .030”, .040”. 
Other sizes available on special order. 


Send Coupon for Current Bulletins 


CABLE RADIO TUBE cone. 


230-240 NO.NINTH ST. BROOKLYN, N.Y. 
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Important and far-reach- 
ing developments in Radio 


cesta sudden de his excellent 
d d e- 
cay treined Radio 


oe Se8 | set analyzer 
and trouble 
ANY skilled Radio Service Men are needed now to service shooter included 


becoming a certified R. T. A. Service 
Man, you can make big money, full time or spare time, and 


fit yourself for the big-pay opportunities that Radio offers. 














We will quickly give you the training you need to qualify as a with our COUISE 


Radio Service Man... certify you... furnish you with a mar- e ; 

velous Radio Set Analyzer. This wonder instrument, together with 

our training, will enable you to compete successfully with experts O Tawn Li 4 
who have been in the radio business for years. With its help you 

can quickly diagnose any ailing Radio set. The training we give 

you will enable you to make necessary analysis and repairs. 

Serving as a “radio doctor” with this Radio Set Analyzer is but one 

of the many easy ways by which we help you make money out of This amazing Radio Set Analyzer plus the 
Radio. Wiring rooms for Radio, installing and servicing sets for pact ey at 8 wipe _ Bows —— 
dealers, building and installing automobile Radio sets, constructing x Gas Gon, Semana iadiide Os <i tanien a nt 
and installing short wave receivers . . . those are a few of the other adh: diem: “ennadenia: endiaieienn cent dniiimens 
ways in which our members are cashing in on Radio. capacities, detect defective tubes. Knowing 
As a member of the Radio Training Association, you receive personal how to make repairs is easy; knowing what 
instruction from skilled Radio Engineers. Upon completion of the ay trouble is requires wr > ys = 
training, they will advise you personally on any problems which arise p Re eve ie oo se ae Pong cng Me sat 
in your work. The Association will help you make money in your a ia Genk aie dane eseaintinis hi 
spare time, increase your pay, or start you in business. The easiest, set analyzer and knowing how to use it 
quickest, best-paying way for you to get into Radio is by joining be 


but one of the benefits that will be 
the Radio Training Association. as a member of the R. T. A 


Write for No-Cost Membership Plan 


We have worked out a plan whereby a membership enrollment need fen ee arene etsna TE enanananeseenenenes 
not cost you a cent. Our thorough training and the valuable Radio Fill Out and Mail Today! 


set analyzer can be yours. Write at once and find out how easily RADIO TRAINING ASSOCIATION OF AMERICA 


both of these can be earned. ‘ 

Now is the time to prepare to be a Radio Service Man. Greater Dept. RCA-7, 4513 Ravenswood Ave., Chicago, ll. 

opportunities are opening up right along. For the sake of extra Gentlemen: Send me details of your No-Cost 
Membership Enrollment Plan and information on 


money in vour spare time, bigger pay, a business of your own. a 
how to learn to make real money in radio quick. 
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| 
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| 
position with a future, get in touch with the Radio Training Associa- | 
tion of America now. | 
Send for this No-Cost Membership plan and Free Radio Handbook | 
that will open your eyes as to what Radio has in store for the ambi- | 
tious man. Don’t wait. Do it now. | 

| 

! 
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RADIO TRAINING ASSOCIATION OF AMERICA 
Dept. RCA-7 4513 Ravenswood Ave. Chicago, Ill. 
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CONTENTS OF THE 
JULY, 1932, ISSUE 


VOLUME Iv Number 1 


EDITORIAL: 

The Radio Tube Business By Hugo Gernsback 
NEW DEVELOPMENTS IN RADIO: 

The Latest Radio Equipment 


A Rochelle-Salt “Crystal” Reproducer. By C. B. Scott 
Two New Tubes By Louis Martin 


A Thermocouple “A” Unit............By Dr. Otto Herman 


SERVICE MEN’S DEPARTMENT: 
A Universal-Range Ohmmeter 
By Bertram M. Freed and N. Arnold Gould 
Servicing Aviation Sets By Myron Eddy 
RADIO-CRAFT’S Tube Chart 
How to Use a Service Oscillator By F. L. Sprayberry 
Short-Cuts in Radio Service 
A Meterless Tube-Checker Adapter 
By Vinton K. Ulrich 
Operating Notes By Bertram M. Freed 
The Service Man’s Forum : ae ie 
A Simple Service Oscillator By C. H. W. Nason 


RADIO SERVICE DATA SHEETS: 


No. 69: Clarion “Replacement” Chassis, Model 160 
A.V.C. Superheterodyne idecncedetetad 


No. 70: Sparton Model 40 Automotive 
A.V.C. Superheterodyne 


TECHNICAL RADIO TOPICS: 
How to Build the “Megadyne” 1-Tube Pentode Loud- 
speaker Set veeee-By Hugo Gernsback 
Pentode, Class B or Triode Audio Systems—which? 
By McMurdo Silver 
A Practical “3-Tube” Superheterodyne 
By H. G. Boyle 
Constructing the Variable-Mu Six 
By Arthur B. Cooney 
The Radio Craftsman’s Page 
RADIO-CRAFT Kinks 
Summer Short-Wave Reception 
Information Bureau 
The Pentode—A Triode By C. H. W. Nason 
The Installation of Antenna Lead-ins 
By Herndon Green 
How to Solder Aluminum By Harry L. White 
Measuring Resistance by the “Deflection” Method 


IN OUR NEXT FEW ISSUES: 


“1 EQUALS E OVER R.” A modern treatment of a funda. 
mental subject which directly concerns every phase of 
radio design, construction and repair. A “why” and 
“how” article. 


CONSTRUCTING AN A.C.-D.C. PORTABLE RECEIVER. 
Complete details for building a compact, light-weight 
radio set suitable for use on either direct- or alternating- 
current power lines. The tone quality is remarkably 
good. 


AN OHM- AND OUTPUT-METER. Construction details 
for a new instrument design for the radio Service Man. 
Compactness and extreme utility are features of particu- 
lar appeal to the service technician. 


BUILDING AN INTERMEDIATE FREQUENCY OSCIL- 
LATOR. Two points of paramount importance to the 
Service Man building his own service oscillator—con- 
struction and calibration—are described by the author. 





RADIO-CRAFT is published monthly, on the fifth of the month preceding 
that of date; its subscription price is $2.50 per year. (im Canada and 
foreign countries, $3.00 a year to cover additional postage.) Entered at 
the post office at Mt. Morris, Ill., as second-class matter under the act of 
March 3, 1879. Trademark and copyright by permission of Gernsback 
Publications, Inc., 98 Park Place, N. Y. C. 

Text and illustrations of this magazine are copyright and must not be 
reproduced without permission of the copyright owners. We are also 
agents for WONDER STORIES and WONDER STORIES QUARTERLY. Sub- 
scription to these magazines may be taken in combination with RADIO- 
CRAFT at reduced Club rates. Write for information. 

Copyright 1932. GERNSLACK PUBLICATIONS, INC. 





H. GERNSBACK, President 
S. GERNSBACK, Treasurer 


J. M. HERZBERG, Vice-President 
1. S. MANHEIMER, Secretary 


Published by TECHNI-CRAFT PUBLISHING CORPORA- 
TION. Publication office: 404 No. Wesley Ave., Mount 
Morris, Illinois. Editorial and Advertising Office: 96-98 
Park Place, New York City. Chicago Advertising Office: 
737 North Michigan Avenue, Chicago, III. Western Adver- 
tising office: 220 No. Catalina St., Los Angeles, Calif. 
L. F. McClure, Chicago Advertising Representative. Loyd 
B. Chappell, Western Advertising Representative. 


London Agent: Hachette & Cie., 3 La Belle Sauvage, Ludgate Hill, E.C. 4 
Paris Agent: Hachette & Cie., Australian Agent: McGill's Agency 
111 Rue Reaumur 179 Elizabeth St., Melbourne 
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are many 


for the Radio 
Trained Man | 


OPPORTUNITIES: . 


» 
4 
\ 


Don’t spend your life slaving away in some dull, hopeless job! Don’t be| 
satisfied to work for a mere $20 or $30 a week. Let me show you how to 
get your start in Radio — the fastest-growing, biggest money-making game on earth. 


Jobs Leading to Salaries of $50 a Week and Up) 


Prepare for jobs as Designer, Inspector and Tester—as Radio Salesman }j, 
and in Service and Installation Work—as Operator or Manager of a Broad- 
casting Station— as Wireless Operator ona Ship or Airplane, or in Talking 
Picture or Sound Work— HUNDREDS OF OPPORTUNITIES for a real future in Radio! 


Ten Weeks of Shop Training 


Pay Your Tuition After Graduation 








We don’t teach by book study. We train you on a great outlay of Radio, Television and 
Sound equipment—on scores of modern Radio Receivers, huge Broadcasting equipment, the 
very latest and newest Television apparatus, Talking Picture and Sound Reproduction equip- 
ment, Code Practice equipment, etc. You don’t need advanced education or previous expe- 
rience. We give you — RIGHT HERE IN THE COYNE SHOPS — the actual practice and 
experience you’ll need for your start in this great field. And because we cut out all useless 
theory and only give that which is necessary you get a practical training in 10 weeks, 


TELEVISION az@ TALKING PICTURES 


And Television is already here! Soon there’ll beademand for THOUSANDS of TELEVISION 
EXPERTS! The man who learns Television now can have a great future in this great new 
field. Get in on the ground-floor of this amazing new Radio development! Come to COYNE 
and learn Television on the very latest, newest Television equipment. Talking Picture and 
Public Address Systems offer opportunities to the Trained Radio Man. Here isa great new 
Radio field just beginning to grow! Prepare NOW for these wonderful opportunities! Learn 
Radio Sound Work at COYNE on actual Talking Picture and Sound Reproduction equipment. 


PAY FOR YOUR TRAINING 
After You Graduate 


I am making an offer that no other school has dared 
todo. I’ll take you here in my shops and give you this 
training and you pay your tuition after you have 
graduated. Two months after you complete my 
course you make your first payment, and then you 
have ten months to complete your payments. There 
are no strings to this offer. I know a lot of honest fel- 
lows haven’t got a lot of money these days, but still 
want to prepare themselves for a real job so they 
won’t have to worry about hard times or lay offs. 

I’ve got enough confidence in these fellows and in 
my training to give them the training they need and 
pay me back after they have their training. 

If you who read this advertisement are really inter- 
ested in your future here is the chance of a life time. 
Mail the coupon today and I’ll give you all the facts. 


ALL PRACTICAL WORK 
At COYNE in Chicago 


ALL ACTUAL, PRACTICAL WORK. You build radio sets, 

install and service them. You actually operate great Broadcast- 
ing equipment. You construct Television Receiving Sets and ac- 
tually trasmit your own Television programs over our mod- 





ern Television equipment. You work on real Talking Picture 
machines and Sound equipment. You learn Wireless Operating 
on actual Code Practice apparatus. We don’t waste time on 
useless theory. We give you the practical training you'll need 
—in 10 short, pleasant weeks. 


MANY EARN WHILE LEARNING 


You get Free Employment Service for Life. And don’t let lack 
of pony A stop you. Many of our students make all or a good part 
of their living expenses while going to school and if you should 
need this help just write to me. Coyne is 33 years old. Coyne 
Training is tested— proven beyond all doubt. You can find out 
say gee gran free. Just mailcoupon for my big free book! 


Lewis, Pres. RADIO DIVISION Founded 1899 


COYNE ELECTRICAL SCHOOL 


500 s. Paulina St., Dept. B2-8H Chicago, Ill. 
Mail Coupon Today for All the Facts 


H. C. LEWIS, President 

Radio Division, Coyne Electrical School 

500 S&S. Paulina St., Dent.B2-8H Chicago, I11. 

Dear Mr. Lewis:—Send me you: Big Free Radio Book, and 


all details of your Special Offer, including your ‘“‘Pay After 
Graduate”’ offer. 
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ZMK DMA DEAD, 


$4.50 Complete with Supplements 





SEND NO MONEY-- 


Clip and mail to us the coupon below. We will send you either one 


or both books through the Express Company for your inspection. 





NUMBER | OF THE OFFICIAL RADIO SERVICE MANUAL 
IS REPEATED IN VOLUME NUMBER II. 


—_ 


You have the privilege of keeping or returning them. 


——— 
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— all Radio Diagrams, you must 


Complete Directory 


a. cag ell have both volumes in your file 





Volume I, 1931 Edition 


sriefly outlined below are the “high spots” that are to be 
found in the 1931 Manual—the first complete radio service 
manual ever to be published. Over twenty-seven thousand 
copies of this edition were sold to members of the radio in- 
dustry. This assures you of its importance to those en- 
gaged in radio and how valuable it is to them. 


Partial Contents 
Wiring diagrams of radio sets manufactured since 1927, and 
many earlier ones of which there is any record elsewhere. 
650 pages of helpful radio-servicing material. 
Complete course of instruction for Radio Service Men, deal- 
ers, manufacturers, jobbers, set builders and amateurs. 


(Here are but a few of the subjects covered in the special 
course of instruction). 


Amplifiers Power-Supply Systems 
Antennae 
Automotive Radio 


Condensers 


Radio Phonograph 
Equipment 

Resistors 

Short-Wave Sets 

Speakers 

Meters Tubes 


Detectors 
Eliminators 








650 PAGES 


(Complete with Supplements) 


) Volume |! 


ments, $4.50 


and Illustrations ( ) Volume 1 


ments to be 


$5.00 


Flexible, Looseleaf Binder, 
9 x 12 inches 


NAME ..ncccsscocesses 


ADDRESS 








If you want a complete set of 


Both volumes of the OFFICIAL RADIO SERVICE MANUAL will 
give you the most complete set of circuit diagrams ever published 
for the Radio Industry. Every Radio Service Man and Dealer should 
have them available for immediate use in his business. Professional 
Set-builders and amateurs will find them instructive and helpful. 





! GERNSBACK PUBLICATIONS, Ine. RC-7 

j 96-98 Park Place, York, N. Y. ! 

1 Please send me for FREE inspection the books | 

I have checked below understand that [ 

1 may examine them carefully, 

| cide to keep them will pay the full cost, 

~ plus the few cents for carrying charges This 

Over 1,500 Diagrams, Charts J Oter 1 good only in the U-8.A 
4, 


fanual, with Supple- 


1932 Manual, with Supple- 
mailed Free every 60 days, 


( ) ROTH BOOKS FOR $9.00 





1932 
»~ Official 
Radio Service 
Manual 
Complete Directory 
1931-1932 Radio Receivers 


Full Radio Service Guide 
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Volume ITI, 1932 Edition 


Get Supplements FREE with the 
NEW 1932 MANUAL 


There is so much new material in this Manual, that a Service Man 
or dealer would be lost without it when called to service a set. I: 

formation about new models which have been on the market only a 
few weeks are contained in this book. The 1932 Manual makes the 
service kit complete. 

The 1932 Manual contains a Full Radio Service Guide and a Complete 
Directory of all 1931-1932 Radio Diagrams, also models of older de 
sign. Everyone in the Radio business should have a copy. Send for 
yours today! 


Partial Contents of Volume II 
A step-by-step analysis in servicing a receiver which embodies in its 
design every possible combination of modern radio practice; it is fully 
illustrated and thoroughly explained. It is the greatest contribution 
to the radio service field. 
Chart showing the operation of all types of vacuum tubes, whether 
new, old or obsolete. .\n exclusive résumé of the uses of the Pentode 
and Variable-Mu Tubes and their characteristics. 
Complete discussion of the superheterodyne and its inherent peculiari 
ties. Also a special chapter on tools used on superheterodyne circuits 
Schematic diagrams and circuits complete with color codings. 
Important chapters on commercial aircraft radio equipment; new data 
on commercial short-wave receivers and converters. 
Servicing and installation of public address systems and talking ma 
chine equipment. 
Standardized color-codings for resistors. 
Operation of old and new testing equipment; tube voltmeters, output 
meters, oscillators and aligning tools. 
\ full section on Midget radios—their design, circuits, and types. How 
to service them most economically. 
Hundreds of schematic diagrams of older radio receivers which have 
never been published. 
Blank pages for recording notes, diagrams and sketches; these pages 
are transferable to any part of the book. 
Coupon page for free questions and answers. 


_ Mail Coupon TODAY! _ $5.00 Complete with Supplement: 












OVER 1,000 PAGES 


(Including Supplements) 

Over 2,000 Diagrams, Charts 
and Illustrations 
Flexible, Looseleaf Binder, 
9 x 12 inches 
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15-550 METER 
lite ‘ 
SINGLE DIAL 


4 








Proved by independent labora- 
tory tests and by practical use 
to be the greatest radio achieve- 
ment of all time! 


Such a receiver as the de luxe Scott All-Wave is still generally considered 
impossible. Yet, here it is! A 15-550 meter receiver without plug-in coils 
that tunes the whole range with absolute precision, on ONE dial—without 
the help of trimmers. But that’s not all. The de luxe Scorr Att-Wave 
incorporates far greater sensitivity, and obviously better selectivity than have 
ever been considered possible of attainment. And with it all, a tonal out- 
put that is guaranteed to be as perfect as the tonal input at the station! 


Here IS Sensitivity « « « 


*12/1000ths of a microvolt per meter at 1400 K. C. and 6/10ths of a 
microvolt at 600 K. C. This is an average of several thousand times more 
sensitivity than engineers have ever considered practical. And this sensi- 
tivity would not be practical even in the de luxe Scott All-Wave were it 
not for the unique means by which this receiver lowers the natural noise 
level of reception. But it IS practical in the de luxe Scorr Avt-Wave, 
and the 12/1000ths to 6/10ths microvolt per meter sensitivity brings in 
stations, at most any distance, with local volume. Stations that no other 
receiver could ever hope to get, come in on the de luxe Scott All-Wave, 
with enough volume to be heard a block away! 


Entirely New Selectivity 


No receiver in existence today can demonstrate such ideal selectivity as the 
de luxe Scorr Att-Wave. *At 1000 K.C. it gives 4.5 K.C. separation 
provided the field strength of one station does not exceed the other by 
more than 10 times. It gives 9 K.C. separation when the field strength 
of one station exceeds the other 100 times. At 200 times field strength it 
separates by 10 K.C. At 5000 times field strength, the separation is 20 
K. C., and mind you—only One dial, and without trimmers 
of any kind! 
Absolute Reproduction! 

The over-all response of the de luxe Scorr Att-Wave, as de- 


termined by the sound pressure curve of the entire receiver 





Name. 


THE deluxe scoTT 





ALL * WAVE 





including the speaker, proves the Scott All-Wave capable of absolute re- 
production. This curve is flat within plus or minus 2 deci bells from 30 
to 3000 cycles. This means that the human ear cannot detect any differ- 
ence or loss in frequencies between a selection as it is being played before 
the microphone and as it comes from the de luxe Scott ALt-Wave. 


Regular ’Round the World Reception 
Now Even MORE Enjoyable 


The standard Scott All-Wave of 1931 gave dependable, daily, ’round the 
world reception. This new de luxe Scorr ALt-Wave brings in the entire 
world with perfect ease and convenience—one dial—no trimmers—no plug- 
in coils. From France to Japan—from England to Australia, and from 
Alaska to the Argentine—they’re all on the single dial of the de luxe 
Scotr Att-Wave—waiting to thrill you as you’ve never been thrilled 
before. London, Paris, Berlin, Madrid, Sydney, Melbourne, Saigon, 
Buenos Aires, Bogota, and dozens of others are within easy, daily range of 
the de luxe Scott All-Wave 15-550 meter superheterodyne. 


Send the COUPON for Curves and Proof 


The story of Scott precision engineering as applied to the development 
and final attainment of complete perfection in the de luxe Scott All-Wave 
reveals the most outstanding radio facts of the day. The coupon will bring 
it to you Free—also unquestionable Proor that the de luxe Scott Aut- 
Wave Is the One receiver that can guarantee easy, enjoyable, dependable, 
daily, round the world reception. Clip the coupon. Send it now. 


*Measurements made by Radio Call Book Laboratory 


Tue E. H. Scotr Rapio Lasoratories, INc. | 


4450 Ravenswood Ave., Dept. C.72 Chicago, Ill. 
Send me full particulars of the de luxe Scorr Att-Wave. 





E. H. SCOTT RADIO LABORATORIES, INC. 
4450 Ravenswood Ave., Dept. C-72, Chicago 
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96 PAGES 





OF NEW DATA HAVE 
BEEN ADDED TO THE 


OFFICIAL REFRIGERATION 


NOW «> 


OVER 1,200 DIAGRAMS 
450 Pages 
Flexible Looseleaf Binder 


Complete Service Data 


OFFICIAL 
REFRIGERATION 


SERVICE MANUAL 










SERVICE MANUAL 


To bring this useful service manual right up-to-date, Mr. L. K. Wright, the Editor of th 
OFFICIAL REFRIGERATION SERVICE MANUAL, has added a wealth of entire! 
new material on electric refrigerators. This new section, which totals 96 pages, has contained 
therein dozens of new models of recent manufacture which have been placed on the market 
during the past few months and in addition, information regarding improvements on ol 
models. As usual every refrigerator has been accurately described from the view) 
of servicing—diagrams to illustrate the essential parts, and simplified so that repairs 
easily be made 


NO EXTRA COST FOR THIS MATERIAL 
The addition of these new pages will not increase the cost of the book to those who 
their copy now. With the inclusion of more pages, the OFFICIAL REFRIGERAT I yN 
SERVICE MANUAL will have over 1,200 diagrams and over 450 pages. Its flexible, loos: 
leaf binder accommodates the extra pages very easily. When the material has been placed in 
the manual, you will have a complete 1931-1932 OFFICIAL REFRIGERATION 
SERVICE MANUAL. 


Radio Service Men—Turn Idle Summer Hours into Profit by 
Servicing Electric Refrigerators with the aid of this 
New and Complete Service Manual. 


HE idea of electricians, radio service men and other mechanically inclined men, servicing 


refrigeration units is self-evident and the thought has occurred to perhaps untold 
thousands ever since electric refrigeration started. Yet —- was done, becaus« o 
average man knows little or nothing about refrigeration. Comps ired with servicing a r: 


set or wiring a home for electricity, the servicing of a refrigerator is absurdly sin a 
once you get the hang of it. 


The OrrictaL REFRIGERATION Service  frigerators than radios. Why not increas: 
MaNnvuat has been edited by L. K. Wright, your earnings with a full or spare time 
who is an expert and a leading refrigeration business by servicing refrigerators 


authority. He is a member of the American Here are some of the important chapters: 
Society of Mechanical Engineers, American a oy in the Bettimeestion Ses 7 
Society of Refrigeration Engineers, The Business. 
National Association of Practical Engineers, History of Refrigeration 
: Fundamentals of Refrigeration 
etc. : Description of All Known Types of Ref 

» 4 4 B 

In this Refrigeration Manual every page _tion. 
is profusely illustrated; every refrigerator — Tools and Shop Equipment 
. SL0L s 
part is carefully explained; diagrams are Trouble Shooting 
furnished of every known machine; special Unit Parts, Valves and Automatic E 
ne . . rr h s Tr ~ °c - wn ( if 

care is given to the servicing end. The tools Makes and Specifications of Units 


Manufacturers of Cabinets 
gerants and Automatic Equipment 
Many other Important Chapter 


needed are illustrated and explained; there 
are trouble shooting charts, and other ser- 





vice data. Several thousands of copies of the Orrictal 
Remember there is big money in the re- REFRIGERATION SERVICE MANUAL have beet 
frigeration servicing business. There are sold; and there still remains the greatest 
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thousands of firms selling refrigerators opportunity for thousands more to learn hi 
every day and they need to be. cared for to make more money in a short time through 
often. Eventually there will be more re- openings in this new field. 
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Booklets that will be 





46. SOUND PROJECTION CONTROLS 


This leaflet shows the correct connec- 
tions for all Centralab sound projection 
controls, which are ruggedly built units 
designed to withstand the hard usage 
which their particular application de- 
mands. It is a useful little piece of liter- 
ature for the sound projectionist and also 
for advanced experimenters and Service 
Men who encounter P.A. and motion-pic- 
ture amplifiers in their work. Central 
Radio Laboratories. 


47. SHALLCROSS RESISTANCE 
BULLETINS 


Bulletins No. 74, 151, and 190 contain 
much useful and practical information for 
the Service Man and constructor. No. 74 
describes the design and construction of 
an easily-made Wheatstone Bridge, the 
basis of which is a kit of highly accurate 
Akra-Ohm resistors. This bridgs has a 
measuring range from one ohm te ten 
megohms, which is sufficient for ali ordin- 
ary purposes. No. 151 tells how a single 
Weston Model 301 Universal Meter may 
be used for six voltage and five current 
ranges, with the aid of suitable multipliers 
and shunts. No. 100 describes the general 
line of Akra-Ohm resistors and gives their 
full technical characteristics. Shallcross 
Mjg. Co. 


48. INTERESTING PHOTO CELL 
EXPERIMENTS 


This booklet describes a number of in- 
teresting and practical experiments with 
photo cells and relays. It tells how to 
use the LuxTron; How to Light an Elec- 
tric Bulb with a Match; How to Make an 
Electric Light Turn Itself Out; How to 
Make Burglar Alarms and Fire Alarms; 
How to Make an Alarm System for Public 
Garages; How to Make a Smoke Alarm; 
How to Make a Turbidity Alarm; How to 
Construct a Weighing Alarm; Method of 
Lighting Stores for Police and Watch- 
man’s Inspection; A Silencer for Radio 
Announcers. LuxTron Mfg. Co., Inc. 


49. SPEED FOTO-LECTRIC AND 
TELEVISION TUBES 


Bulletin B describes the line of Speed 
photo-electric cells for television and 
talking motion-picture work. It includes 
full data on their dimensions and base 
connections, and also shows their charac- 
teristic curves for sensitivity plotted 
against light, output vs. illumination, and 
output per lumen vs. anode voltage. Two 
additional multigraphed bulletins describe 
the wall electrode and crater type neon 
tubes for television receiving purposes. 
Cable Radio Tube Corp. 
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READERS’ 
BUREAU 


On this page are listed booklets, 
catalogs, pamphlets, etc., of Manu- 
facturers, Schools, Institutions, and 
other organizations, which may be 
of interest to readers of ‘“Radio- 
Craft.” The list is revised each 
month, and it will be kept as up-to- 
date and accurate as possible. In 
all cases the literature has been 
selected because of the valuable in- 
formation which the books contain. 
If you are interested in subjects 
not listed on this page, write us 
and we will try to serve you. 





This Service is absolutely free to 
all Readers of “Radio-Craft.” 


Fill in and mail the coupon be- 
low; make sure that your name and 
address are included and are plain- 
ly written. Order by number only. 











50. TRANSVERSE CURRENT 
MICROPHONES 


The transverse current microphone is 
so named because an electric current 
passes transversely across it, parallel toa 
silken diaphragm. The latter forms the 
front wall of a receptable filled with car- 
bon granules. The transverse current is 
modulated by variations in pressure 
against the granules caused by the vibra- 
tion of the diaphragm in harmony with 
sound impulses. The operation of this in- 
teresting microphone is described in a 
six-page folder which every user of micro- 
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phones will find worth reading. Amplion 
Products Corp. 


51. ‘VITROHM LINE VOLTAGE 
REDUCERS 


Line voltage reducers are very profit 
able items for radio dealers and Service 
Men. They are easily sold to owners of 
radio receivers, they take only a few see 
onds to install, and they perform a real 
service by protecting power transformers 
against high line potentials. This bulletin 
tells how the Ward-Leonard reducers are 
used, and lists the correct sizes and mod 
els for about 150 broadeast 
Ward-Leonard Electric Co. 


receivers 


52. S-M GENERAL PARTS CATALOG 


The well-known line of Silver-Marshall 
parts and chassis is fully described and 
illustrated in this large 16-page catalog, 
Which will be useful to every 
Man and constructor for reference pw 
poses. A few of the important develop 
ments mentioned in it are 


Service 


: all-wave super 
heterodyne covering from 200 to 550 
meters; all-wave “super” covering from 
200 to 2000 meters; vario-mu super-hetero 
dyne tuner; short-wave converter without 
plug-in coils; pentode automobile receiver, 
with remote control; 50-watt power am- 
plifier and complete public address sys 
tems; and high-grade transformers and 
replacement parts. Silver-Marshall, Inc 


53. THE WUNDERLICH TUBE 


The new Wunderlich tube is a special 
purpose, high-quality detector which com- 
bines full-wave rectification with a stage 
of audio amplification and provides the 
necessary voltage for automatic volume 
control, all within one tube structure 
This unusual tube is named after its in- 
ventor, Norman E. Wunderlich, who, in 
cooperation with the Arcturus Radio Tube 
Company, has sponsored the development 
and commercialization of the tube and 
circuits for its use. Its theory of opera 
tion is discussed clearly and thoroughly 
in two technical bulletins, one written by 
the inventor himself and the other by 
Professor Frederick E. Terman of Stan- 
ford University. These are noteworthy 
contributions to tube literature. Arcturus 
Radio Tube Company. 


54. DUBILIER TRANSMITTING 
CONDENSERS 

This is an engineering catalog of 
transmitting condensers of many sizes 
and types. The designs and specifications 
permit a wide choice of application and 
embody standardization of mechanical de- 
tails for economy and interchangeability. 
Dubilier Condenser Corporation. 








Build Your 
CUSTOMERS 


% Revolutionary 


STENODE 


STENODE selectivity 
curve makes 10KC selec- 
tivity, so-called, look like 
broad tuning. 


STENODE selectivity is 
compared, at left, to that 
of ordinary receivers. All 
background noise is con- 
tained in outer curve. 
Stenode’s curve, shaded, 
contains but 1-10 the 
total noise. 




















STENOTUBE. Only one 
required in each Stenode. 
This heart of the Stenode 
circuit consists of a quartz 
crystal ground to 175KC 
frequency and mounted in 
tube form for easy hand- 
ling. Standard UX socket 
base. Price $15. 


Made in England 


None genuine 
without the « 
inventor's sig- 
nature, 


The Receiver That Is. 


NOISE FREE 


on SHORT WAVES 
or BROADCAST 


A STENODE demonstration will create more new custom set 
prospects than any radio receiver ever did before. People 
listen in amazement when they hear stations free of back- 
ground noises and absolute silence between stations. When 
you tune out heterodynes and whistles and stations STAY IN 
strong and crystal clear, owners of all other sets gasp in aston- 
ishment. The former chief of wireless research of the British 
Royal Air Force, Dr. James Robinson has given an entirely 


new principal to radio in STIENODE. 


By the STENODE principal the highest selectivity ever attained 
as well as unprecedented tonal range is now made possible. 
Alll engineers agree that it is impossible with ordinary super- 
heterodynes. 


STENODE amplifies signals most and static least. That's why 
YOU want to build an 11 tube STENODE to work with a 
SHORT WAVE adapter when it is not used to log and listen 
with enjoyment to more broadcasters than can be heard on 
any othertype of radio. STENODE selectivity is 5 to 1 greater 
than that of so called 10KC Supers. The noise does not get in 
along with the high audio frequencies, and the STENODE re- 


produces perfectly higher frequencies than ever heard on any 


other receiver giving 
500% BETTER SELECTIVITY 
1000% MORE FREEDOM FROM NOISE 


INFINITELY BETTER QUALITY 





Blue Prints- Data Book - Direction Book Now *5 


Increased demand for Stenode Data Book, Instruction Book and Blue Prints permits our cutting former price in half. Those who have 
already sent in full price will receive our check for $5. We are not interested in making profit from our engineering service. Our profits 
come solely from Royalties paid us by our licensees. 


GERNSBACK PUBLICATIONS, Inc. 

98 Park Place, New York, N. Y. 

Enclosed find [-] Money Order, [_] Check, for 

$ . Please forward me [|_| STENOTUBE, 
|] BLUE PRINTS, DATA BOOK and DIREC- 

TION BOOK for building STENODE. 

(Make ail checks payaoie to Gernsback Pudlications, Inc.) 

Mame ............ 

Street 


City . State 


The STENODE opens up new fields for short-wave and tele- 
vision work, as well as broadcasting. Full details of all sorts 
of applications are given in the STIENODE Data Book. Nine 
full-sized diagrams show where to place every part. How to 
make every connection is clearly told in STENODE Book of 
Directions. Your finished STENODE will put you into a new 
field of radio. Fill in and mail the coupon with your money 
order for the biggest value ever offered custom set builders. 


STENODE CORP. OF AMERICA 
GERNSBACK PUBLICATIONS, Inc. 
98 Park Place New York, N. Y. 
SOLE SELLING AGENTS 





IF IT ISN’‘T A STENODE IT ISN’‘T A MODERN RECEIVER 
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RADIO 


anufacturers, Distributors, 
Jobbers and Dealers 


If in need of Service Men wire or write us and we will send you the name and 
address of Service Men in your city or vicinity. 


THIS SERVICE IS FREE TO THE RADIO TRADE. 
OFFICIAL RADIO SERVICE MEN’S ASSOCIATION, Inc. 
98 Park Place, New York, N. Y. 





Radio Service Men—Join the ORSMA 


VER since the appearance oi the com- 

mercial radio broadcast receiver as a 

household necessity, the Radio Service 
Man has been an essential factor in the radio 
trade; and, as the complexity of electrical 
and mechanical design in receivers increases, 
an ever-higher standard of qualifications in 
the Service Man becomes necessary. 


The necessity, also, of a strong association 
of the technically-qualified radio Service Men 
of the country is forcing itself upon all who 
are familiar with radio trade problems; and 
their repeated urging that such an 
association must be formed has led 
us to undertake the work of its 
organization. 


This is the fundamental purpose 
of the OFFICIAL RADIO SER- 
VICE MEN’S ASSOCIATION, 
which is not a money-making in- 
stitution, or organized for private 
profit: to unite. as a group with strong 
common interests, all well qualified Radio 
Service Men: to make it readily possible for 
them in keeping up with the demands of their 
“profession: and, above all, to give them a 
recognized standing in that profession, and 
acknowledged as such by radio manufac- 
turers, distributors and dealers. 


To give Service Men such a standing, 


it is obviously necessary that they must 
prove themselves entitled to it; any Service 


\ 


Service Men's y 
45, oe y an 
Soci 


Man who can pass the examination necessary 
to demonstrate his qualifications will be 
elected as a member and a card will be issued 
to him under the seal of this Association, 
which will attest his ability and prove his 
identity. 


The terms of the examination have been 
drawn up in co-operation with a group of 
the best-known radio manufacturers, as well 
as the foremost radio educational institu- 
tions. 


We shall not attempt to grade the mem- 
bers into different classes. <A 
candidate will be adjudged as 
either passing or not passing. If 
the school examining the papers 
passes the prospective member as 
satisfactory, we shall issue to him 
identification card with his 
photograph. 


- If the candidate does not pass 
this examination the first time, he may apply 
for another examination three or six months 
later. 


There is absolutely no cost 
any service rendered by the 
its members, 


attached to 
Association to 
no dues, no contributions. 


If you wish to become a member, just 
fill out the coupon below and mail it to us. 
We will send you all the papers necessary 
to become a member. 
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The following firms have cooperated with 
us in formulating the examination papers. 


The Crosley 


Radio Corporation, Cincinnati, O. Mr. D, J 
butler 


Service Mer. 
Grigsby-Grunow Company 
L. G. Wilkinson 


Stromberg-Carlson 
Mr. E. 8 


(Majesti 
Service Mer. 


Chicago, Il Mr 


Telephone Mfg. Co 
Browning, Service Mer 


Bend. Ind 


Rochester, N. Y 


Colin BK. Kennedy, Corp 
McNamee, Prod. Mer 
RCA-Victor Company Inc., 
Grubb, Vice-lresident 
Stewart -Warner 
Golten 


South 


Camden, N. J 


Corporation 
Service, Mer 


Chicago Il 


The schools who have consented to act as 
an examination board are: 
International Correspondence School 

Mr. DD. EK. Carpenter, Dean 
RCA Institute Ine., New 

Whelan, President 
Fast Bay Radio Institute 

Tonnehilt, Director 
Radio Training Ax<soriation of 

Mr G. Mohaupt President 
School cf Engineering ’ Milwaukee 

Mr. W. Werwath, President 
Radio College of Canada 

Wilson, President 
Radio = Divistor Coyne 

Mr ( Lewi 


Penna 
York N y 

Oakland, Calif 

America, Chicago, I 

Milwaukee 

Toronto, Canada Me. 3. C 


Electrical 
President 


School, € ro, Ill 


MAIL COUPON TODAY! 
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] OFFICIAL RADIO SERVICE MEN'S 

ASSOCIATION, Inc. 
98 Park Place, New York, N. Y. 
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THE GREATE ST RECEIVER 


in Radio History! 


— a — 








SSS 


All the Record-Breaking 
Performance of Past 
Models, Plus 


(4 


Outstanding 
Features 


PERFEC! AUTOMATIC VOLUME 


° 
Cosmo 6 dLineoln DeLuxe SW33 
SENSITIVE VisuAL (METER) 
ING ' 
Five VariaBLe-Mu TUuses NOT JUST AN IMPROVEMENT— 
Twin Grw Detection But a Radically New Kind of Radio Reception 


TunN- 


Tp wee Crean nex: ia veies les 

THRE! Staces or PusH-PUuLL Records made by Lincoln Super-Powered receivers are well known 

VariaBLE Ratio Dia, 12 To 1 AND the world over—records made by individual owners of Lincoln 
36 to 1 receivers right in the home, not by the manufacturer under favorable 

MicROMETER TUNING conditions! 


Sener — - FOR THE FIRST TIME startling new developments have 
SENSITIVITY CoNTROL Now been perfected by —— engineers making possible ~ 
—T Ped -_ renee ~CEAT. @ most sensational performance which has been the dream o 
New Low-Loss TuNinc AssEM ae aa ee, 
BLY WHEN RECEIVER IS TUNED TO RESONANCE all back- 


r d ise i duced t ini » d ly the si 1 
ALL W AVE RANGE 15 To 550 = is reduced to a minimum, and only the signa 


METERS YOU CAN TUNE IN A LOCAL station, reduce volume to 
minimum and tune every channel with equal volume without 
EXTREMELY HiGH SENSITIVITY touching the volume control. 
M “tt EES YOU CAN ENJOY PERFECT AUTOMATIC VOLUME 
ARVELOUS TONE FIDELITY LEVEL, an dhecbwove dence. 
a 'r >) 7 . INES’ YOU CAN TUNE TO PERFECT resonance by meter, 
Ey E VALI E Eat AL TO FINES! producing complete register of musical frequencies Mle vw 


DisepLaAy Mopets to adjust by ear. 
YOU CAN HAVE AUTOMATICALL . 
GLose CircLiNG Power oy =f CALLY INCREASED scm 


sitivity on low volume for the first time eliminating static 
and noise. 
YOU CAN HAVE AUTOMATICALLY INCREASED 
handling power on strong signals. 

“I have spent over twenty-five years in radio experimenta- YOU CAN HAVE FIDELITY and marvelous tone quality 
tion, but every time I tune the NEW LINCOLN DELUXE over a wide range of musical frequencies. You can have 
SW-33, I simply marvel. The results of the first test I automatically increased bass register at low volume, just the 
gave this new model in my home, were simply unbelievable. reverse in any other receiver. 

An amateur station PY2BQ, Sao Paulo, Brazil came pounding YOU CAN HAVE FINE MICROMETER TUNING FOR 
im with the volume of a local. —— ey came in for SHORT-WAVE (36-1) or a normal ratio for broadcast. 
two hours without a sign of a fade with full volume, and * 
tlear as a bell. South America, Europe, Australia all the —_ HAVE es, Surae owen for any 
same way. The new Lincoln has a register of musical fre- volume af amy Giutance wit igh sensitivity. 

I rer heard alled i y of the fine: . . ‘ 
pom wl ee ee ee ee Ene ee Whatever you have heard or experienced in Lincoln or any other 

It is a pleasure to recommend this great socelver oo yon” equipment, just add a few of the above revolutionary developments, 

olltister resident 


LINCOLN a. Ono CORPORATION. and imagine what a great receiver you can own. 


LINCOLN RADIO CORPORATION 
Dept. RC-7, 329 S. Wood St., Chicago, IIl. 
Please send literature to 


Name 


Defuxe Receivers es 


City State 
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Editorial Offices: 96-98 Park Place, New York, N. Y. 


HUGO GERNSBACK, Editor Vol. IV. July, 1932, No. 1 





THE RADIO TUBE BUSINESS 


An Editorial by HUGO GERNSBACK 


HAT the recent economic situation has disastrously 
affected practically every business and industrial or- 
ganization in the country can hardly be denied. 
The radio business is no exception to the rule. Yet, 
generally speaking, the industry as a whole has not fared 
so badly as some of the other industries, with the possible 
exception of the radio tube business. 

Radio tube manufacturers have had exceedingly bad 
times, much worse than they should have had, and if I 
use strong language in the succeeding paragraphs I do so 
solely with the hope that the tube industry will see the 
light and change their present methods of doing business. 

I do not believe that there is another industry, anywhere, 
where manufacturers appear to deliberately go out of 
their way to make it difficult for the trade and the ultimate 
consumer to use their merchandise. Seemingly, every con- 
ceivable obstacle is put in the way of the trade with a 
thoroughness that would be admirable if the tube industry 
had no thought in mind except self-destruction. 

Fully ninety percent of the tube manufacturers today 
seem to have no fixed policy regarding the marketing of 
their merchandise. They will glibly tell you that sales 
are made either through the jobber or to the set manu- 
facturer. It is true that the set manufacturers use large 
quantities of tubes; as to the radio jobber, of course, he 
does not use tubes, he only buys them to sell to dealers 
who sell them to the public. But, most of the tube manu 
facturers, until very recently, have entirely disregarded 
some 65,000 Service Men who really have the last word 
in the matter for they are the ones who either make or 
kill the reputation of a tube. When a Service Man is 
called in by a set owner, you may rest assured that the 
owner will buy the tube recommended by the Service Man 
and NO OTHER TUBE. The majority of tube manufac- 
turers seem to be entirely ignorant of this fact. Even at 
this time, tube manufacturers do not seem to know that 
the majority of tubes made in the United States today are 
sold by these self-same Service Men. This being the case, 
do the tube manufacturers make any strenuous effort to 
win the Service Man’s good will? Positively not! They go 
out of their way to make it difficult for him,—(and. for 
that matter the ultimate consumer as well)—to buy their 
tubes. 

With the multiplicity of radio tubes in use today, a tube 
manufacturer does everything in his power to bewilder 
and befuddle the Service Man. The majority of the tube 
manufacturers, with appalling thoughtlessness give no in- 
formation whatsoever about their product, and seemingly 
keep the Service Man and ultimate consumer purposely in 
the dark regarding the functions and adaptability of their 
tubes. Pick up the average independent tube and you will 
find printed on the carton the legend “so and so—UX-222,” 
and that is all. No information slip accompanies the tube 
containing data as to its function. how the tube should be 
used. what its voltage requirements are, how much current 
it draws. and a number of other points of vital importance 
to the Service Man and to the ultimate user. 

Imagine a photographic film manufacturer putting out a 
earton of films giving nothing but the name of the manu- 
facturer and the caption—‘Monochromatic Film!” How 
much business would the film manufacturer do if he used 
such methods? 


Of course, the most successful tube manufacturers are 
not in this class because they supply, with every tube, an 
instruction sheet giving reasonable data about the tube 
itself; but these tube manufacturers are the exception 
rather than the rule. The so-called independent tube manu- 
facturers seem to know nothing at all about this. One or 
two others print some very meagre data on the carton, but 
there is not a tube manufacturer today who gives real 





honest-to-goodness data that every Service Man, every ex 
perimenter and every set owner, technically inclined, is 
trying to get. 

There is a tendency to further befuddle the ultimate user 
by putting out new tubes with weird number and letter 
designations that mean nothing to the user. No effort is 
made, even by the foremost tube manufacturers, to tell the 
consumer that a particular tube might be substituted to 
advartage for an older type. There are a number of tubes 
that are interchangeable, but the tube manufacturers keep 
the secret to themselves for apparently unfathomable 
reasons. Even with the newer tubes, no information is 
given on the carton and no information slip is included 
with the tube. Recently a large tube manufacturer brought 
out a brand new tube that is supposed to be revolutionary, 
but one must obtain their catalog and read about it in order 
to determine what it is all about. The cathode, in this in 
stance, is connected to the cap of the tube—an unusual 
thing: but the information does not come with the tube, 
one must send for the firm’s catalog to find out about it 

When will tube manufacturers wake up and understand 
that with such a highly technical article as a tube on 
cannot give too much information? When will they supply 
diagrams, packed in with the tubes, that will give ALL the 
important technical data necessary to an understanding 
of the functioning of a particular tube? 

When will tube manufacturers get together and ‘stand 
ardize tube numbers to conform with their characteristics? 
This was formerly done, but of late, many manufacturers 
of new tubes have deliberately gone out of their way to 
create new number and letter designations for their tubes, 
making it impossible for anyone not having the manufac- 
turer’s literature, to secure the necessary information 
which can only be had by correspondence, and not always 
then. 

It would also be a simple matter for tube manufacturers 
to devise an entirely new means of branding their tubes 
so that the user, even if he loses the slip that might accom 
pany the tube, would still know the characteristics of the 
tube. For instance, take the UX-222. This means nothing 
to the ultimate user. He does not even know what voltage 
the tube is supposed to work on. Would it be so difficult 
to label the tube or stamp right in the socket the following? 

UX-222 F3.3-V.—0.132-A. 
Then, six months later, when the tube burns out, the user 
of the tube would know that F stands for Filament; 3.3 
stands for Voltage and 0.132 stands for Amperes. 

It is conceivable that, by that time, there will be a new 
tube supplanting the 222. The user of the tube would then 
have no difficulty in picking out a suitable replacement tube 

But I have little hope that any of these suggestions will 
be carried out until such time as the tube manufacturers 
wake up to the facts or realize the folly of their ways. 
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At the left, front view and at the right, rear view of the ‘“‘Megadyne.” Despite its utter simplicity, it gives real one-tube loud-speaker reception. 


THE “MEGADYNE” 


ONE-TUBE PENTODE LOUDSPEAKER SET 


RRA TD 





@ §N this article, the author describes the 

| first practical one-tube loudspeaker 
set using the new tubes. During the past 
few months, the set has been tested ex- 
perimentally in a number of locations in 
the metropolitan New York district by 
several independent experimenters. In 
all instances, the performance of this lit- 
tle set was astonishing; not only does the 
set bring in all locals on the loudspeaker 
with sufficient volume to fill a large room 
comfortably, but distant stations have 
also been received on the loudspeaker. 

In New York City, such stations as 
KDKA Pittsburgh, WTAM Cleveland, 
WBZ Springfield, WTAC Hartford, Conn., 
and many others were received with fair 
loudspeaker strength. 

Experimenters and fans who have 
looked forward to a REAL one tube set 
now have their wish fulfilled. 
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Fig. 1 
Iustrating the use of a crystal and tube. 


HE advent of the new and more 

efficient tubes has made it possible to 

build radio sets which were not 

dreamed of five years ago. I have 
often stated editorially that the radio art 
is headed in a direction where in a few 
years, it will be possible to obtain as 
much volume from a single one-tube set as 
we formerly obtained with a seven- or 
ten-tube set. 

During the past two years, the trend in 
this direction has been unmistakable. 
We now have four-tube sets that out- 
perform the seven- and ten-tube sets of 
three or four years ago. 

Of late, there has arisen an urgent de- 
mand for a good one-tube set. There still 
seem to be, not only hundreds, but actu- 
ally hundreds of thousands of experiment- 
ers and fans who wish to experiment with 
one-tube sets that they are able to con- 
struct themselves. The old. fascination is 
still alive, and incidentally, it should not 
be forgotten that a new crop of radio ex- 
perimenters comes along every year, all 
willing and eager for something new to 
play with. Naturally, for them, the old 
“one-lungers” hold little interest, they 
want, and must have—something new and 
more efficient. The new tubes which hav« 
been announced during the past year are 
an answer to this prayer. 


Development of the Megadyne 
Several months ago, I started to experi- 
ment with the idea of producing a one- 
tube loudspeaker set that would actually 
work and could not be classed as “tricky.” 
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I thought that the efficiency of the new 
tubes would make this possible. A few 
of them were tried in all sorts of circuits, 
but it was found that no matter how good 
the usual circuit arrangements were, the 
volume that could be obtained from a 
loudspeaker was not sufficient to call it 
loudspeaker volume. 

I then resurrected my old Interflex idea, 
a circuit that I devised in 1925. This cir- 
cuit was exceedingly popular at the time 
and several hundred thousand receivers 
using this circuit were built all over the 
world. To those who have forgotten the 
circuit, and to those who were not in 
radio at the time, I outline the circuit 
herewith in its fundamentals: 

Figure 1 shows how the crystal detector 
is connected directly into the grid of a 
tube. The circuit is not of the reflex type, 
nor is there regeneration in any form. 
The crystal in the grid circuit acts as the 
detector, while the vacuum tube acts as an 
amplifier. The amplification obtained, de- 
pending upon the sensitivity of the crys- 
tal, is from 10 to 20, and may be greater 
in some cases. In other words, by using 
a crystal detector, the addition of the tube 
will give real amplification. The circuit is 
remarkable in that there is no distortion 
and the reception of the signal is clearer 
than when the tube is used alone; it be- 
ing well known by radio engineers that 
the present vacuum tubes are poor detec- 
tors, whereas, due to the perfect rectifica- 
tion possible, there is nothing better than 
a crystal detector for clarity. 

A surprising thing about this circuit is 
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Complete schematic circuit of the ‘Megadyne.” 


that the addition of the crystal, for rea- 
sons unknown, immediately makes the 
circuit one that can be used for DX pur- 
poses. The curiosity lies in the fact that 
the crystal detector, by itself, normally 
has a range of about 25 miles; a good 
tube by itself, without regeneration, has a 
range of not more than 50 miles; yet the 
two together, if coupled as shown in Fig. 
1, have actually brought in stations as far 
as 1,100 miles away without regeneration. 
Of course, it is not possible to do this 
when the local stations are on, it must be 
done after midnight when all locals have 
gone off the air. 

The Interflex system is made use of in 
the Megadyne (megas, the Greek for great; 
dyne from the Greek for power) and the 
results are astonishing. The final circuit of 
the one-tube loudspeaker set is illustrated 
in Fig. 2. It will be seen immediately that 
an entirely new circuit is used and, as a 
matter of fact, it will be noted that the 
tube works “backwards.” The positions 
of the screen-grid and the control-grid 
have been reversed; the writer found that 
in practice this combination gave far 
greater amplification than the straight cir- 
cuit. The reason for this is probably to 
be found in the better utilization of the 
space charge. If we look into the inside 
of the ’38 tube we see that the arrange- 
ment of the elements are as shown in 
Fig. 3. It will be noted that with the 


writer’s connection, a sort of “electronic 
suction” effect takes place in that more 
electrons are used and liberated faster, 
giving rise to greater electronic action 
which consequently gives rise to greater 
volume in the loudspeaker. 

The set I am describing in these pages 
has purposely been kept simple, and I 
have gone back to a fashion that was 
popular years ago, that is, utilizing a 
wooden board and an insulating panel in- 
stead of the present-day metal chassis ar- 
rangement. 

I chose the simpler form because I felt 
that it would be easier for the majority of 
constructors to build the set in this man- 
ner. Of course, those who wish to build a 
more elaborate one may easily do so. The 
set described here is of the battery type 
because a one-tube loudspeaker set will 
only function with a battery. In the next 
issue, however, I will show how to build 
the same set to work on a 110-volt, A.C. 
line; it will no longer be a one-tube set 
because you must have a rectifier tube, 
and it thus becomes, properly speaking, a 
two-tube set, although it uses the self- 
same tube in the radio end. 

When building the Megadyne set, be 
sure to follow the circuit exactly, and for 
best results use the parts specified. 

Remember, this is a one-tube set, and 
the first consideration is to conserve every 
bit of radio energy, because you haven't 
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Fig. 3 
Drawing illustrating the action of the tube in Mega- 
dyne circuit. At A is the signal to be heard which 
is applied to the tube having a normal distribu- 
tion of current as indicated at B. During the posi- 
tive parts of the signal, the current density in the 
tube increases as shown at D, and during the nega- 
tive portions the current density decreases as shown 
at E. Thus the tube amplifies the signal exactly as 
it comes from the crystal. 


much to start with. You will find, more- 
over, if you use the usual arrangement of 
primary and secondary, that you will lose 
just about 50 percent of the volume. For 
this reason, I found it necessary to use 
the arrangement shown in the circuit 
which compensates for most of the losses 
that are usually common in other circuits. 
(Continued on page 43) 
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Complete pictorial layout and electrical connections of the receiver. 
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NEW SERIES OF NA-ALD ADAPTERS 


HE Alden Manufacturing Co. an- 
T nounces the new series of adapters, 
suitable for four- five- and six-prong tubes, 
illustrated below. Reading from left to 
right in the upper row there are: 

First, the 965DS; for Supreme set test- 
ers (new models) that have an extra wire 
in the cable which is connected to the 
latch. This five-hole, six-prong adapter 
is all that is necessary to test six-prong 
tubes. (The suppressor grid connects to 
the center post.) 

Second, the 964DS adapter; for use with 
the new 906L analyzer plug. It has a 
four-prong bottom and a six-hole top with 
a center stud; suppressor-grid contact is 
dead. 

Third, the 965DS; for use with the new 
906L analyzer plug. It has a five-prong 
bottom and a six-hole top with a center 
stud; suppressor grid contact is dead. 

Fourth, the 965KS; a tube checker 
adapter. It has a five-prong bottom and 
a six-hole top; the suppressor-grid con- 
tact in the top is connected to the cathode 
prong of the UY base. 

Fifth, the 966; for Hickok and other 
It has a six-prong bottom and a 
six-hole top. 

On the lower row, reading from left to 
right, there are: 

First, the 982; for testing the new 82 
mercury-vapor rectifier. It is equipped 


testers. 


with a toggle switch which gives a read- 








aS 


+ ade ive tie: namie, 1\ vircra' 


14 


BIDE: Vike ARNEL Ae eR RI ow 
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ing of first one and then the other plate. 
It is equipped with the proper resistors 
for satisfactory operation. 

Second, the 965DW; built in two sec- 
tions and used for testing the new 57- 
and 58-type tubes. This adapter is to be 
used with plugs not having a latch lock. 

Third, the 965DSW; same as the 965DW 
above, except that it is to be used with 
plugs having a latch lock. 

Fourth, the 966SL; for use with Hickok 
and Radio Products instruments. It is 
equipped with a five-prong bottom and a 
six-hole top; the suppressor grid is 
brought out to a 6-inch lead terminating 
in a phone tip. 





RCA VICTOR “R-78” 

NNOUNCEMENT of a new receiver 
A incorporating radical advances in cir- 
cuit design that are hailed as the most 
important since the advent of socket op- 
erated receivers, has been made to the 
trade by the RCA Victor Company, Inc. 
The new receiver which will be known 
as the RCA Victor R-78 embodies an en- 
tirely new circuit utilizing 12 new tubes. 
Because the unique features of the new 
circuit have resulted in many major 


acoustic improvements, the new receiver 
has been termed the “Bi-Acoustic Radio.” 
According to its sponsors, the new Bi- 
Acoustic circuit provides twice the power 
and twice the tone range of ordinary re- 
ceivers, hence the use of the prefix “Bi.” 
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Tone equalization, automatic tone com 
pensation, dual automatic volume con 
trol, increased musical range and the ap- 
plication of the new class “B” radio am 
plification are important factors in this 
new radio, according to the annonne 
ment. 

Among the features which stand out 
as major developments are: 

(1) The application of the principk 
of class B audio amplification which 
makes it possible to provide within the 
confines of a comparatively small radio 
cabinet, and at an economical cost, a sys- 
tem of superior amplification that has 
an output of over 10 watts. 

(2) Automatic Tone Compensation, by 
means of which the reproduction of high 
and low frequencies are automatically bal- 
anced at every level of volume. 

(3) A new system of cabinet tone sta- 





bilizers which eliminates the “boomy 
bass” and the “shrill highs” to preserv 
the crystal clearness of the original tones. 

(4) Dual Automatic Volume Control 


which is instantaneous in its operation 
and holds the volume at an absolute level 
over the entire operating range. Mor 
important, it effectively suppresses noises 
between stations. 

(5) Extended Tone Range which makes 
possible the reproduction of an additional 
octave at each end of the tonal scale 

Perhaps the most important feature of 
this new receiver is the exclusive use of 
the new tubes including the “82” rectifier. 












RCA Victor R-7S 
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Fig. B 
Picture of the new Crystal speaker which is 
bound to be used in all receivers that require 
a maximum of sensitivity. 


ey THE ROCHELLE-SALT 
CRYSTAL REPRODUCER 


A revolutionary idea in commercial 
reproducer design. A Rochelle-Salt 
Crystal, of improved construction, 
mechanically coupled to a cone gives 
remarkable clarity and volume. Con- 
suming no power, it has high efficiency. 


By C. B. SCOTT* 

























































































































































































































500 OHM 4 
—_ ® DYNAMIC 
REPRODUCER 
5000 T 
x 
4500 51 
4000 s R p 
» ~» 
© 3500 }— “crystaL” S2 - 
| REPRODUCER +4-+}N— 
4 3000 ONLY 4 | eS > 
oe 14 4 0.P.DT. SW. N r 
& 2500 een x 10,000 OHMS 
a ah ew = “crvstar*—? |e» 
= 2000 F— ovat, two 4 q REPRODUCERS L——4 
"CRYSTAL" th ~ ti 
1500 }REPRODUCERS AND RL ; ~ ost — 
1900 eS NOt = = tee SN 
500 5 = —_—i-« 
> 7 -—-- ——-4 
1 2 5 100 : 5 fe] 2 5 10000 
FREQUENCY IN CYCLES PER SECOND 

























TOP TINFOIL CONE DIAPHRAGM 
SQUARE. ae 
p DRIVE ROD 
HEAVY a 
METAL te s gerne 
TOP - PLATE 
| a5 33: Sy ; 
i 7 “itsear S| —___ DRIVE ROD 
| SSP} ! 
ROCHELLE | 
SALT > END CLAMP 
CRYSTALS 
COPPER METAL 
RIBBON CASE 
LEADS | 
TO TOP AND | 
BOTTOM FOILS } 
TERMINALS SOFT-RUBBER 
TO CENTER FOIL CORNER SUPPORTS 

















IEZO electricity, a phenomenon well 
known to most radio engineers, 
demonstratable in quartz and other 
crystals, is present in much greater 
quantity in Rochelle-salt crystals. Until 
quite recently, however, it had been im- a 
possible to obtain these crystals in size 


and quantity to make their commercial ty 
weighing approximately 514 pounds). 
reproducer 
electrical 


application practicable. At last, a process 

has been developed for growing large, 

homogeneous crystals, and methods have 

been devised for machining and shaping Vi 

them into usable sizes and shapes. 
Direction of Motion 

The Type R-95 “Crystal Reproducer,” 
illustrated in Figs. A and B uses a double 
or “bimorph” crystal element consisting 
of two slabs 2% x 2% x %-in. thick, 
metal-foiled on each surface, and 
cemented together in opposition to each D 
other so that a torsional motion of the 
combined slabs, illustrated in Fig. 1 
results; when three corners of the 
ment are held semi-rigid, the vibration of 
the fourth corner is in a direction vertical 
to the flat surfaces. (This action is simi- 
lar to that in thermostats, where the ex- 
pansion of one metal and contraction of 
the other in one [parallel] plane, pro- 
duces a “wiggling” motion in another. 
Technical Editor.) 

This corner is fitted with a metal cap 
provided with a connecting link which in 
turn is soldered to a tone arm, providing 
a mechanical amplification of motion of " 
2% to 1. 


* Brus: Development Co. 
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paper 
compact reproducer, 
use, with an outside diameter of 9% in., 


advantages from 


factors 
service 
producers have been operated for a con- 
tinuous period of four years under a wide 
variation in 
change, with no deterioration in output. 
Frequency Range 
The “crystal” reproducer covers a much 
wider range of frequencies than is now 
covered by 
ducer units. 


depth overall of 3% in.; and a weight 
of two pounds (as compared with the 
pical “dynamic” type of reproducer, 


The “crystal” 
the 
ew. 


It is voltage-operated 


consumption is very low, as 
neither field current nor polarizing volt- 
age. 
nized as 


For this reason it 


being 


ue to its very high 


eral may be operated on the same power 
required to operate one of 
ele- type of reproducers. 


and repair 
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The 
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suitable for general 


especially 
multiple reproducer work, such as instal- 
lations in schools, hotels, and hospitals. 


Likewise in 
type of installation, one of the important 
is that there be a 
work. 


temperature 


present 
Rochelle salt crystal 

from 0 
(Continued on page 54) 


The end of the tone-arm is then fast- Fig. 1, right. The speaker's crystals. 
ened to the center of a conventional Fig. 3, left. impedance variations. 
cone and results in a very light, 
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Pi 
to 500,000 This speaker was tested by RADIO-CRAFT and 


found to have excellent tone quality and volume. 
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TWO 


NEW TUBES 


Two new tubes, a 6-3-volt A.C.- 
D.C. output pentode and a 
high - voltage mercury - vapor 
rectifier, are discussed by the 
author in this interesting article. 


By LOUIS MARTIN 


AST issues of Rapto-Crarr have con- 
tained articles describing the character- 
istics and uses of all of the new tubes 
which have been announced. There re- 
main to be described but two more tubes 
in order to complete the announcement. 


The 41 A.C.-D.C. Output Pentode 


Figure A illustrates a new A.C.-D.C. 
Output Pentode, which is capable of de- 
livering 1.2 watts of undistorted power 
output. As may easily be seen, the tube 
uses the new six-prong socket which is 
described elsewhere in this issue, has a 
black cylindrical plate and is designed 
mainly for automotive use. 

Previous types of automotive tubes, al- 
though equipped with heaters, were un- 
suitable for A.C. operation. This has 
rather limited their use to receivers em- 
ploying D.C. for the filament supply, as 
a consequence, they have not been used 
extensively. This new tube is certainly 
a step forward in the right direction; 
it may be used with either an A.C. or 
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Fig. A 


D.C. filament supply insuring at the same 
time a minimum of hum in the output. 

Figure 1 shows a family of plate volt- 
age—plate current curves of this new 
tube. A load-line of 11,000 ohms is drawn 
through the operating point as shown in 
the same figure. This line shows that 
if a resistance of 11,000 ohms is connected 
in the plate circuit of the tube, a “B” 
potential of approximately 360 volts will 
be required in order to secure the rated 
voltage of 167.5 on the plate. As in all 
pentodes, the characteristic dip in these 
curves are missing due to the action of 
the suppressor grid. 

As stated above, a six-prong base is 
used; socket connections are shown in 
Fig. 2. As in other pentodes, the 
sereen-grid is connected directly to the 
same “B” supply point used for the plate 
circuit. The characteristics of this tube 
should make it especially adaptable for 
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Fig. B 


short-wave receivers because of its low 
grid plate capacity—.5-mmf. The charac- 
teristics of this tube are as follows: Fila- 
ment voltage, 6.3 A.C. or D.C.; filament 
current, .75-ampere; grid-plate capacity, 
.5-mmf; input capacity, .75-mmf; plate- 
cathode capacity, 8.6 mmf; grid bias,— 
12.5 volts; plate potential, 167.5 volts; 
amplification factor, 215; internal plate 
impedance, 120,000 ohms; mutual conduc- 
tance, 1800 micromhos; plate current, 
16.5 ma.; screen-grid current, 2.5 ma.; 
load impedance, 11,000 ohms; maximum 
undistorted output, 1.2 watts. 

An interesting set of curves is shown 
in Fig. 3. They show the variation 
between power output and distortion as 
the load impedance is varied. The dotted 
set of curves show the above variation 
with a control-grid bias of -10 and a plate 
and screen-grid voltage of 125. The solid 
lines show the same variation with the 
rated constants applied, that is, control- 


grid voltage -12.5 and plate and screen- 


grid voltages 167.5. From this latter set 
(Continued on page 53) 
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Fig. 1, above. Output curves of the new 41 
pentode. 


Socket connections of the 41. 


The tube’s dynamic character- 
istics. 


Fig. 2, left. 
Fig. 3, center. 
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PENTODE, CLASS B or 
TRIODE AUDIO SYSTEMS-- 


A comparison of the distortion in 
each of three available systems. 


S is customary, tube manufactur- 
ers have taken sixty days ahead 
of the trade show as the time to 
introduce several new tubes, 

three of them being only improvements 
on existing ’24, ’27, and ’35 types, and as 
such not really needful of special atten- 
tion at the moment. The remaining two, 
the new °46 class B output tube and the 
new ’82 mercury vapor rectifier tied to 
the 46 bring up a timely consideration 
of the available audio channels for home- 
radio receivers. 

Audio power-output stages can today 
be divided into three general classes: 
straight, triode push-pull; pentode push- 
pull, or parallel; and the new class B 
push-push. The merits and possibilities 
of these three systems are worthy of spe- 
cial attention, particularly as in con- 
sumer and trade advertising of differ- 
ently equipped radio receivers, at least a 
little not particularly clear sales ballyhoo 
is bound to be indulged in. Considering 
high quality A.C. sets designed for home 
use, it is possible to classify the three 
available systems as: 


(a) °45’s in push-pull (triode); 

(b) ’47’s in push-pull or parallel (pen- 
tode) ; 

(c) ’46’s in push-push (class B). 


The snap conclusion that the first clas- 
sification (a) is Class A audio amplifica- 
tion since the last (c) is Class B, should 
not be arrived at in considering these 
three classifications; for no past set has 
employed what may be properly termed 
Class A amplification. For instance, 
Class A audio amplification may be de- 
scribed as the condition where the fixed, 
negative grid-bias of a tube is so set that 
signal excursions vary the grid positive 
and negative between the limits set by 
the straight portion of the grid voltage- 
plate current curve. Distinguished from 
this Class A condition, where a positive 
grid excursion accompanied by grid cur- 
rent is anticipated and provided for, the 
type of triode audio amplification util- 
ized in the past has been predicted by 
setting the fixed grid-bias at a point sub- 
stantially midway between zero bias 
{above which grid current will be drawn) 


*President, Silver Marshall, Inc, 
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By McMURDO SILVER* 
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Fig. 2 
Schematic illustrating the voltages in the new 
S.-M. amplifier. 
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Fig. 1 
Curves showing the relative distortion of the 
three systems. 


and the bend at the negative end of the 
grid voltage-plate current curve. 

Class B or push-push audio amplifica- 
tion with previous tubes has involved set- 
ting the bias of the tubes practically at 
the negative cut-off point, so that as the 
signal excursion runs one grid so nega- 
tive that it cuts off plate current, the 
other grid runs progressively positive. In 
order to utilize the full length of the 
straight portion of the grid voltage— 
plate current curve, the grids will, of 
course, run positive. 

The new °46 Class B tubes, however, 
operate at zero fired grid-bias, and as 
practically all of their operative excur- 
sions will, therefore, be positive, quite 
considerable grid current will be drawn 
as compared to conventional power tubes 
used as Class B amplifiers, and conse- 
quently input coupling transformer costs 
will soar, if satisfactory voltage regula- 
tion is to be obtained. 

The relative merits of the three systems 
which, it is now seen, can be divided into 
four groups, can be pretty well grasped 
by comparing the maximum undistorted 
power output, the harmonic distortion 
percentage for generally used power out- 
put levels, and power sensitivity. 


DETROIT PUBLIC LIBRARY 


Harmonic Distortion 


Harmonic distortion can be quite an- 
noying, and the I.R.E. has arbitrarily 
standardized upon the level of 5 percent 
as the maximum allowable; the maximum 
undistorted power output rating of all 
tubes being based on this maximum har- 
monic distortion figure. Whether this 
rating is allowable is a very debatable 
point, but it is the generally accepted 
allowable maximum. The writer has 
found, however, that the harmonic dis 
tortion allowable without unpleasant ear 
reaction will vary considerably with note 
pitch, note combinations and volume lev- 
els; in general it being less noticeable at 
high volume where it is masked by 
speaker distortion. He has reached the 
general conclusion that at home enter- 
tainment levels for really pleasing qual- 
ity, 5 percent is too high, 1 to 1%4 percent 
is about all that should be permitted for 
really high quality reproduction at home 
volume levels. 


Power Sensitivity 


Power sensitivity is a means of indi- 
cating the ratio of input voltage required 
for a given power output, and might be 
termed a means of expressing efficiency 
in terms of input voltage plotted against 
power output. Its greatest value is in 
determining the voltage required to drive 
the output stage, and deciding whether 
this can be provided economically and 
adequately by the available 
circuit. 


preceding 


The chart below gives a good idea of 
the relation of these values for the four 
available systems. 





Har- | Har 
Maxi- | monie | monic 
mum Dis- Dis- 
undis- | tortion | tortion | Power 
torted |for .20-jfor 2.0-] sensi 
power watt watts | tivit 
output | output | output 

witts ., / 


Systems Y y 
(a) “45 push-pull 3.4 5 1.0 
(b) '47 push-pull 5 2 25 

(«) '46 push-pull 
(class B) . j 1.3 
(d) °45 push-pull 
Benese : 


class 





0.6 











*Including one snitable driver stage. 
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A PRACTICAL 


"3-TUBE” 


SUPERHETERODYNE 


By H. G. BOYLE* 


HERE has been an increasing de- 

mand, of late, for smaller and sim- 

pler receivers of midget construc- 

tion. The problem is to design a 
receiver of the greatest efficiency with 
the least number of parts. As a rule, the 
very small sets were simplified versions 
of the larger sets; the same circuits being 
used without any changes from standard 
practice, 

After a few preliminary attempts were 
made to build a small receiver along 
standard lines, it became apparent that 
some radical steps must be taken in order 
to obtain satisfactory results. The fol- 
lowing outline will cover the system de- 
veloped which has a far greater efficieney 
than any other arrangement of a like 
number of tubes and parts. 


The Detector-Output Tube 
As the first step toward the solution of 
the problem it was believed that if the 
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Illustration showing the comparative size 
of the “Tynamite.” 
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second detector of a superheterodyne were 
replaced by a combination detector and 
output tube, a considerable saving would 
be immediately effected. 

If the plate-current characteristic of 
the type ’47 tube (pentode) be examined, 
it will be found that a “knee” or bend 
occurs at a convenient operating point. 
The plate current flowing at this operat- 
ing point (grid bias) is sufficient to pro- 
duce the proper bias across a resistor con- 
nected in the filament circuit of the pen- 
tode. This knee may be used for detec- 
tion purposes, and the output of the tube 
fed directly into the output transformer 
of the receiver. With this arrrangement, 
it would be possible to develop an out- 
put-power about equal to that which would 
be obtained were the tube used in the 
conventional amplifier circuit. 

Curves were then run to determine the 
correct value of bias resistor for the best 
balance between power sensitivity and 
overload. (Overloading occurs when an 
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Fig. 2 
Curve showing the variation of grid bias with 
signal input. 
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increase in signal strength produces a 
distorted signal in the output.) Fig. 1 
shows the relation between grid bias and 
plate current of a ’47 pentode. It is seen 
that with a bias of 25.52 volts, the plate 
current is 5.8 ma., and that a 4,400 ohm 
resistor in the filament circuit of the 
tube would give the desired bias. (4400 
x 5.8/1000 equals 25.52 volts.) 

Figure 2 is an interesting curve in that 
it shows the power output obtainable with 
increasing signal voltages applied to the 
grid of the tube. The abscissa (horizon- 
tal line) represents the peak value of 
signal volts; the left-vertical line, the 
power output in milliwatts. It should be 
noted that when the peak signal voltages 
reach 31, grid current starts to flow, and 
the power output does not increase with 
signal voltage. The dotted line in the 
same figure shows the actual voltage actu- 
ating the tube with various signal volt- 
ages. It is seen that with no signal in- 
put, the grid voltage is equal to the bias 
voltage (25.52 volts); as the signal in- 
creases in strength, the actual voltage on 
the grid of the tube increases accordingly. 

The curve in Fig. 3 shows the relation 
between power output and load imped- 
ance. Maximum power is secured with 
this arrangement with a load of 65,000 
ohms; further experimenting, however, 
indicated that better results would be 
secured with a load impedance of 55,000 
ohms and a grid bias of 20 volts. These 
slight changes in values are due to the 
fact that the plate voltage in this ar- 
rangement is 385 volts (135 volts higher 
than usually used) and a _ screen-grid 
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Fig. 3 
Relation between power output and load 
impedance. 


*Crosley Radio Corp. 





Fig. 5 
Curve showing the magnitude of the 
out-of-phase voltage. 
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Fig. 1 
Grid voltage—plate current curve of 
the pentode. 
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The Crosley “Tynamite” and “Bonniboy” 
employing the new design. 


A technical discussion of an extremely compact new 


receiver employing a single second-detector, output 
tube and an image-frequency bucking device. 


voltage of 250 (this value being more or 
less standard). 

Further experimentation showed that 
the power-output curve followed the nor- 
mal fidelity of the pentode tube, giving 
considerably greater response at the 
higher frequencies. By using a _ suffi- 
ciently large bypass condenser across the 
bias resistor to reduce degeneration of 
low frequencies to an acceptable mini- 
mum, this “tilt” was still further accen- 
tuated and it was found necessary to by- 
pass the plate circuit heavily enough to 
attenuate the higher notes in order to 
obtain pleasing reproduction. As shown 
in circuit diagram, Fig. 4, this plate cir- 
cuit filter consists of a .003-mf. condenser 
connected from plate to ground. This 
filter was sufficient so that no additional 
LF. filter was necessary. This rather 
large condenser did not affect rectifica- 
tien to a measurable extent, although 
heterodyne nuisance might have been fur- 
ther reduced by increasing the size of 
this unit, if “boomy” reception would be 
tolerated. 

Since bias was obtained from a center 
tapped resistor across the filament cir- 
cuit, it became common between the de- 
tector and I.F. returns, and although of 
very few ohms, it was found absolutely 
essential to provide adequate bypassing 
from the filament to true ground in order 
to prevent violent overall oscillation. It 
was found that a 5 mf. electrolytic con- 
denser was sufficient for the purpose. 

The sensitivity of this detector-output 
tube was such that it was necessary to 
shield it externally from both static and 


magnetic fields; the latter apparently ac- 
tually moving the plate to such an extent 
as to produce hums and roars, and in 
some instances actual mechanical rattles. 
A certain amount of coupling still existed 
between the speaker leads, frame and ele- 
ments of the tube, and it was necessary 
to ground the speaker in order to pre- 
vent self-oscillation within the detector. 


Suppression of Image Frequency 
Response 
It seemed illogical to include a 3-gang 
condenser in a receiver containing only 
four tubes, and it was felt that some ar- 




















An under-side view showing the layout of 
the parts. 
rangement might be used whereby a 2- 
gang condenser would produce sufficient 
pre-selection. 
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Fig. 4 
Schematic circuit of the receiver (chassis No. 131) showing the value of all the parts. 
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(It does seem illogical to include a 
gang tuning condenser in a midget rr 
ceiver having but “3” tubes; some manu 
facturers, however, “think” otherwis« 
Editor.) 

Investigation showed that if the an 
tenna circuit was tuned to some extent, 
it would prevent cross-talk between adja- 
cent channel station. However, with the 
normal tuned circuit the “skirt” sele« 
tivity (the “skirt” selectivity represents 
the width of selectivity curve at frequen 
cies far removed from the resonant fr« 
quency) is not sufficient to eliminate re 
sponse at the image frequency (image fre 
quency being the frequency of a station 
Which has a value equal to the resonant 
frequency plus twice the LF. frequency). 
It was found that it was possible to tune 
the antenna circuit so that it would act 
as a series resonant circuit at the image 
frequency, but under such conditions, and 
with the load of an oscillating detector 
on the circuit, the best image frequency 
ratio obtainable was about 100 to 1 (im- 
age frequency ratio may be defined as the 
ratio between the total frequencies in- 
cluded in the broadcast band, from 500 
to 1500 ke. to the band of frequencies 
over which image-frequency response is 
secured). In practice, this was found 
unsatisfactory. By very careful adjust- 
ment it was possible to increase this ratio 

(Continued on page 50) 











The relative size of the coils are 
illustrated here. 
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By ARTHUR B. COONEY 
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Fig. A 


Front view of the Variable-Mu Six. 
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(47) power tube for 
audio-frequency am- 
plification. The sixth 
tube is the ’80 recti- 
fier which operates 
the built-in power supply and furnishes 
the set with plate voltage. The completed 
set measures 123, x 914, inches and is only 
6%, inches high. It operates any size 2500- 
ohm field dynamic speaker with more vol- 
ime than can be used in the average home, 

The volume control action is particu- 
larly good. This set is small enough to 
fit in a midget type cabinet and efficient 
enough to deserve a place in a good con- 
sole. The receiver will perform as well as 
or better than many standard makes of 
tuned R.F. sets retailing from sixty to 
eighty dollars and has less hum than 
many of them. A glance at the circuit 
diagram (Fig. 3) will show that this effi- 
ciency is not due to a freak hookup, trick 
coils, or special parts; the materials used 
may be obtained without difficulty. Any- 
one who has an elementary understanding 
of radio, who can follow directions, solder, 
and use common hand tools, can build 
this set successfully. 


Building the Chassis 


As the metal chassis is the foundation 
of the set it is logical to build it first. 
The drawing (Fig. 1) shows the layout 
and gives the measurements for the vari- 
ous holes. Before you start cutting, meas- 
ure the size of your dial, filter choke, and 
power transformer. As there is consider- 
able variation in the size of these items, 
you may have to change the layout to fit 
your own parts. The purpose of the 
mounting bracket shown in the drawing 
is to hold the 4-gang, .90035-mf. variable 
condenser on edge so that the trimmers 
may be adjusted conveniently. If you are 
going to use the de-luxe type of condenser 
that has heavy square shielding between 
each section, you will not need to make 
the bracket as the condenser will bolt 
directly to the top of the chassis. Make 
sure of all these details before you drill 
your first hole. 

Get a piece of 20-gauge aluminum or 
galvanized iron 14144 x 141%4 inches. Alum- 
inum is easy to cut but hard to solder 
the iron is cheaper, solders easily but is 
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Fig. 1 


Chassis layout of the set in which all hole-locations are specified. 
Detail views are shown to the right. 


hard to cut. Put your material on a flat 
surface and lay out all the holes and cut- 
outs. As the drawing shows the layout 
as it appears from underneath; the flaps 
must be bent so that the marked side of 
the material faces down when the job is 
done. If you get this reversed it puts the 
volume control on the left, which is not 
a good idea unless you are a “south-paw.” 
The easiest way to make the big holes is 
to drill small ones close together around 
the edge and cut between them with a 
sharp chisel; then smooth the edges with 
a file. The large round holes for the 
sockets and coils will have to be made the 
same way if you do not have a fly cutter. 
A sheet-metal shop will sometimes do this 
type of work very reasonably. 

When your holes are finished you are 
ready to bend the flaps. Keep your lay- 
out marks underneath and bend the two 
%-inch flaps at right angles to the rest 
of the chassis; now bend up the anchor 
portion of the rear flap; bend the front 
and rear flaps into position. Make the 
chassis rigid by soldering or spot-welding 
the overlap at points A and B on the left 
and right edges of the chassis. 


Winding the R.F. Transformers 


Standard screen-grid R.F. transformers 
will work in this set but those shown in 
Fig. 2A are easy to make and are very 
efficient. All the coils are wound on forms 
of bakelite or fibre tubing 1-inch outside 
diameter and 1% inches long. They are 
supported by small mounting brackets of 
sheet brass as shown in the drawing. The 
brackets center the coil within the shield 
and hold it above and perpendicular to 
the chassis. If the centering is not reason- 
ably accurate or the coils not perpendicu- 
lar they will be too near the shields and 
eddy currents will be produced which will 
cut the R.F. gain and make the set less 
sensitive. Make the brackets carefully 
and test the completed forms for position 
before you start winding. The less you 
handle the coils after they are finished 
the more uniform they will be. The coil 
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A description of a T.R.F. 
receiver designed for the 
man who wants a stable set 


using the latest tubes in a 


simple arrangement. 


terminals are 14-inch soldering lugs bolted 
to the forms. One grid terminal is bolted 
at the top of the form opposite the 
bracket; the two terminals for the pri- 
mary leads are bolted on opposite sides 
of the bottom of the tubing, 90 degrees 
from the bracket. 


The antenna coil (T1) differs from the 
other R.F. transformers in that the prim- 
ary and secondary are both wound on the 
one tube, one below the other. Solder one 
end of the No. 32 double enameled wire 
to the grid terminal. Wind the first turn 
of the secondary parallel to the top of 
the coil but 3/16 inch below it. The 
secondary is finished when you have 
wound 141%4 turns. You get the half- 
turn by bringing the wire from the grid 
terminal side of the form over to the 
bracket so it will be grounded when the 
coil is bolted to the chassis. Drill a hole 
through the tubing just below the lowest 
turn of the secondary, bring a loop of 
the wire inside the form and solder it to 
the mounting bracket. Wind the first 
turn of the primary. When you have 
fnished the 18th turn solder the end to 
one of the lugs at the bottom of the form. 
The antenna goes to this terminal. 

The other coils, (T2, T3, T4,) have dif- 
ferent primaries than the antenna coil 
has. Wind the secondaries on the other 
three forms just as you did when you 
made T1. As shown in the drawing (Fig. 
2C) the primary is wound on the outside 
of a piece of cardboard tubing that fits 
over the secondary. You will need three 
14% inch lengths of 1/16 inch cardboard 
tubing that will fit snugly over the wound 
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Fig. 2. Detail sketches of the coils, 


chokes and speaker-socket wiring. 


Details of the coil 


mounting bracket are shown at A; of the shield at B; of the R.F. coils at C; of the antenna 
coil at D; of the R.F. chokes at E; of the speaker wiring at F. 


secondary. You may have to make this 
tubing by winding gummed paper, 1% 
inches wide, over the secondary to the re- 
quired thickness. The first turn of the 
primary is parallel to the top of the card- 
board tube and 9/16-inch below it. Wind 
on 45 turns of 36 S. E. wire. Fasten both 
leads of the primary to the tube with 
gummed paper or adhesive tape. Slide 
the finished primary over the secondary 
till the top of the cardboard tube is 3/32- 
inch below the top turn of the secondary. 
Solder the leads to the lugs at the bottom 
of the coil form. The terminal connected 
with the top turn of the primary goes 
to the plate of the tube. The other term- 
inal is connected to the power supply. 
Make two more coils like the one you 
have just finished .When you have done 
this, smear a little Duco cement or aero- 
plane dope over the top and lower turns 
of each winding to prevent the turns 
shifting when the coil is handled. Then 
test all windings by putting them in 
series with a dry cell and pair of head- 
phones to make sure current flows through 
them. 

The R.F. choke (R.F.C.) is easy to 
make. Turn a piece of wood or fibre to 
the measurements shown in Fig. 2E. 
Jumble wind 500 turns of the same wire 


used on the primaries of the R.F. trans- 
formers. For terminals, drive two short 
brads into the side of the form and solder 
the leads to them. Test for continuity 
with a dry cell and a pair of headphones. 


The proper shields for the R.F. coils are 
aluminum with screw bases 2 inches wide 
and 3% inches high. The screw bases are 
cut out to match the hole in the chassis 
and allow the wiring to reach the coil 
terminals. These shields are a standard 
article and should be easy to buy. It is 
also easy to make your own from the 
proper size aluminum salt shakers which 
may be obtained from any “dime” store. 
Just cut off the handles and drill the holes 
in the top to make it into a screw base. 
Mount upside down. 


Assembling the Set 


The bases of the tube shields and the 
sockets are held to the chassis with the 
same bolts. The three °’51 sockets are 
below the chassis in the first three, large 
holes on the right of the chassis facing 
the front flap. The °24 socket goes in the 
fourth hole in the same row. Each socket 
has a tube shield base above it on the top 
of the chassis and all have filament prongs 


(Continued on page 48) 
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Fig. 3. Complete schematic circuit of the set. 
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See the text for operating voltages. 





A UNIVERSAL- 
RANGE OHMMETER 


By BERTRAM M. FREED 
and N. ARNOLD GOULD 


INCE the advent of the more recent 

radio receivers, the lot of the Serv- 

ice Man has become more difficult. 

When the first electric made 
their appearance very few resistors were 
used in their construction. The power 
pack usually had a voltage divider com- 
posed of three or more sections, whose 
combined resistance seldom exceeded 
50,000 ohms, and a small number of car- 
bon and wire-wound resistors in various 
parts of the circuit. To check the values 
units, a voltmeter and battery 
combination was usually sufficient. How- 
ever, when higher were en- 
countered, no accurate check was avail- 
able. 

As receiver design more com- 
plex, service equipment had to be devel- 
oped in order to meet the new require- 
ments. More versatile set analyzers and 
ohmmeters came into being. Now, with 
receivers using higher voltages, automatic 
volume control, bi-resonator circuits, and 
resistance-coupled amplification, it is 
necessary to employ very high resistors, 
far beyond the range of the ohmmeter 
at the disposal of the Service Man, for 
regular service work. 

With this in mind, the construction of 
an ohmmeter, that would accurately meas- 
ure almost any resistance encountered in 
radio servicing, was planned. The com- 
pleted unit far exceeded the low and high 
limits originally contemplated; it was 
possible to measure resistances as high as 
15 megohms and as low as |. ohm with 
a fair degree of accuracy. In this man- 
ner, resistances in automatic volume con- 
trol circuits, grid-leaks in resistance 
coupled circuits, and bi-resonator circuits 
may be checked. In addition, R.F. coil 
primaries and secondaries, voice coils and 
power transformer windings may be tested 
for shorts; even for partial shorts. 


sets 


of these 


resistances 


became 


The Ohmmeter 
essentials of the ohmmeter are 
readily obtainable, as no special 
switches or resistances are required. Re- 
fer to the diagram, Fig. 1. 

An 0-1 ma. milliammeter is used; Sl and 
S2 are D.P.D.T. 
the circuit from “series” to “shunt” test- 
ing; S38 is a S.P.S.T. switch for turning 
the battery current on and off; R1 is a 
2000 ohms; R2 is a 3000 
ohm variable resistor; B is a small 41 
volt “C” battery, R2 is variable for zero 
adjustment of the meter. 


The 
parts 


switches for 


changing 


resistance of 


22 


R4 is a carbon resistor from 500,000 to 
750,000 ohms depending on the voltage 
supplied by the power transformer, P.T.— 
this resistance limits the current flow 
into the meter, thereby preventing acci- 
dental burn-out; R3 is a variable resistor 
of 250,000 ohms and is used as a zero ad- 
justment for the high voltage; Cl is a 
fixed condenser of .1-mf. or more—the 
value is not critical as it is used to pro- 
vide a smoother current flow in-so-far-as 
it absorbs each current pulsation, in tak- 
ing a charge trom the rectifier output. 
Only a condenser of high quality should 
be used as a breakdown might be disas- 
trous to the power transformer. 

A 5-volt 1,-ampere tube was chosen for 
the rectifier, because of its low current 
requirements, and also because either a 
‘OIA, °12A or 171A tube is usually in- 
cluded in the kit of the Service Man. 

In order to keep the completed unit as 
compact and light as possible, it was 
necessary to select as the power trans- 
former, one that was very small and light. 
To this end, various audio transformers 
were tried. Bearing in mind that a high 
voltage was necessary to secure a very 
high-resistance range, a good quality 10-1 
ratio audio transformer was selected. Due 
to the construction of the transformer, 
about 120 turns of B.&S. gauge No. 22 
enameled wire was wound over the regu- 
lar transformer secondary to obtain the 
required filament voltage for the rectifier. 
A layer of fish paper was wrapped around 
the winding and the laminations were 
re-assembled. 

At this point it may be expedient to 
mention that care should be exercised in 
choosing a transformer with sufficient 
iron. Lack of sufficient iron in the trans- 
former will cause the core to become 
saturated and overheat, which would re- 
sult in a rapid drop in voltage. 

A flush receptacle was placed in the 
rear of the ohmmeter compartment to 
facilitate easy connection to the power 
line and to eliminate hanging wires when 
not in use. 

Low Resistance Measurements 

For low resistance measurements, ter- 
minals C and L (Fig. 1) are used. The 
battery switch S3 is closed and the 
D.P.D.T. switch, composed of switches S1 
and S2 as shown in the diagram, is moyed 
to the “shunt” position (positions D and 
A respectively). This causes a current 
flow through R1 and R2 through the me- 
ter. With R2 adjusted to show a full 
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Internal view of the tester. 
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Fig. 1 
Schematic circuit of the tester. 


scale deflection (1.ma.), the resistor un- 
der test is shunted across the meter. The 
range of this from ¥, to 1500 
ohms, depending upon the internal resist- 
ance of the meter used. For measul 
ments up to 75 ohms it may be necessar) 
for every constructor to plot his ow! 
graph as each meter will vary slightly 
Where it is inconvenient to obtain low 
value resistors for plotting a curve, th 
following formula may be used for th 
low range. 


seale is 


Where 

R is the unknown resistance; 

Rm is the internal 
meter; 

I is the current range of the meter, i 
this case 1 ma.; 

I1 is the reading obtained. 

(Continued on page 57) 
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A THERMOCOUPLE 


ITH the addition of the rela- 
tively new 2-volt tubes, a num- 
ber of receivers using these tubes 
have been constructed. Such re- 
ceivers are usually designed to operate 
from an air-cell battery which, it is 
claimed, has a useful life of about 1,000 
hours. Some people who use the air-cell 
battery far out in the country have stated 
that the air cells gave service for about 
400 hours; in another district, some 
people claimed a life of 600 hours. It has 
been assumed that the extremely moist 
air in some parts of the country is the 
cause of the short life of the air-cell. 

The possibility of producing a device 
that would depend for its operation upon 
heating effects was begun by the writer 
some time ago. The result is the “Ther- 
motron,” a thermo-electrically operated 
generator. The Thermotron uses gasoline 
as a fuel and consequently is especially 
intended for use in farm districts where 
electric power is unavailable. Gasoline 
and kerosene heated devices constitute an 
essential part of the environment of a 
farm home. Anything in this category 
is suitable to the farmer. It inspires 
confidence because such fuels have been 
and are a part of their environment. 

In Fig. A is shown a thermo-electric 
generator which is based on the phenom- 
enon of thermo-electricity discovered 
Many years ago. This generator, which 
was given the name Thermotron has been 
specifically designed for use in rural 
homes as a source of filament current for 
modern battery-operated radio receivers 
using 2-volt tubes. 

In Fig. B is illustrated the current pro- 
ducing section of the Thermotron. This 
section forms a unit-body consisting es- 
sentially of a plurality of thermocouples 
connected in series and a radiator ring 
carrying fins which project radially out- 
ward. The radiator or spider ring en- 
closing the thermocouples is electrically 
insulated from the same but in thermal 
contact therewith. 
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Fig. 1 
illustrating the principle of the 
thermocouple. 


Sketch 





An interesting description of a 
thermo - operated generator 
which is capable of supplying 
"A" power for air-cell receivers. 
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Fig. 2 
Voltage and current curves of the ““Thermotron.” 


By itself, the thermocouple section re- 
sembles a disc having a hole in the center 
and being divided into a number of equal 
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Fig. C 


“AB” UNIT 


sectors, each of which forms a negative 
thermo-element. Between the negative 
elements, and electrically insulated ther« 
from, are the positive Z-shaped elements 
prepared from a strip of ribbon and or- 
ganically united at their extremities with 
the negative elements to secure perman 
ent junctions with no extra ohmic resist- 
ance, 

Obviously, each (ex- 
cepting the first organically 
united with a negative element sector to 
form a cold junction and with the other 
adjacent negative element to form a hot 
junction. In other words, the elements 
forming the thermocouples alternate with 
each other, so that the first positive ele- 
ment and the last negative element, both 
of which being connected to terminals, 
come necessarily next to one another in 
the ring-like structure, as indicated in 
Fig. B. 


positive element 
one) is 


The Elements 

The positive element, which is formed 
from a strip of ribbon, consists of an alloy 
composed of nickel, copper and silver. The 
silver component in the alloy does not 
exceed one percent by weight; its melting 
point is 1275° C. 

The negative element alloy is eomposed 
of antimony, vanadium and zine. The 
vanadium content in the alloy is of the 
commercial kind and does not exceed five 
percent by weight. It makes the alloy 
more negative against the positive ele 
ment and also serves the purpose of pre- 
venting its oxidation up to about 415° C. 
Moreover, the vanadium content also 
raises the fusing point of the alloy up to 
about 675° C., and imparts to the alloy 
the strength required for practical pur- 
poses. 

The current in a thermocouple formed 
from these two electrodes flows from the 
nickel-copper-silver alloy over the hot 
junction to the antimony-vanadium-zine 
alloy. I have termed that electrode— 
from which the current flows over the hot 

(Continued on page 51) 
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Fig. 1 
An early type of receiver mount. 









































Fig. F 
A dynamotor used in airplane work. 
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Fig. 2 
The Eclipse engine-driven generator. 
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Fig. 4 
Arrangement of parts in the Deslauriers pro- 
peller and governing action. 












SERVICING 


AVIATION SETS 


In this first of a series of articles the 
author discusses the power equipment 
used in airplane radio installations. 


By MYRON EDDY 


N aviation, there are plenty of radio 
sets to be serviced. You will find these 
receivers at every airport (the law 
requires an A-1 airport to be able to 
communicate with all radio-equipped fly- 
ers); and you will find them on every 
transport ’plane. Being radio-equipped, 
such planes earn more money from mail 
contracts. Some airline companies use 
radiotelephone and some use radiotele- 
graph. The government uses both: in ad- 
dition, it maintains radio-beacon stations 
from one end of the country to the other. 

These sets which safeguard the air trav- 
eler are certainly most important; they 
cost a great deal and should receive the 
best of servicing, especially because they 
are not very well protected while on the 
plane.- The airplane pilot may be able to 
operate a radio set, and the airplane me- 
chanic can probably keep it clean and re- 
place batteries, but you radiomen are 
going to have to do the real service work. 

Transport companies employ radio Ser- 
vice Men, but the itinerant flyer must de- 
pend on local talent wherever he is forced 
down and whenever he lands to call on 
his Aunt Sue or get gas. It may be that 
our young and inexperienced pilot, Mr. 
Elmer Zilch, merely needs a “B” battery. 
Or maybe he will tell you that “this here 
needle pointed ’way past the red mark for 
a long while, and then that tube got all 
blue.” These things happen in the best 
families. That’s why Service Men at 
every cow pasture airport and crossroads 
hamlet should know how to shoot trouble 
on airplane sets. 

This is true whether or not the radio 
trouble developed in the air is serious, 
or the repairs expensive, because the plane 
ordinarily must land approximately when 
and where the trouble occurs: which 
means that if the leading village radio 
expert in Podunk gets a hurry-up call to 
the municipal airport to fix the set on 
the ‘plane of a big butter-and-egg man 
headed east and can’t handle the job, 
Podunk gets a black eye, and the man 
called in as a radio expert gets nothing. 

But mark this,—if the trouble is in the 
receiver, the local Service Man can fix it,— 
then charge plenty. (And what a pleasure 
that is in these days of fifty-cent service 
calls: “no fix, no charge”; since the prob- 
lems encountered in servicing aviation 
radio receivers are essentially the same 
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as those associated with broadcast re- 
ceivers. 

Aboard the ’plane the receiver is slung 
in a cradle (an early type, using rubber 
rope, is illustrated in Fig. 1), but when 
the pilot sets his ‘plane down hot, bounces 
and then guns the motor, the radioman 
must either hang onto his receiver or his 
chair. He usually lets the receiver “ride,” 
because he doesn’t like to eat standing 
up. On the take-off, he can brace himself 
with his legs and try to steady the set 
with his hand, but I think he'll find 
drinking coffee on a roller coaster an 
easier thing to do! In fact, the entire set 
as installed on a plane operates under ad- 
verse conditions as to vibration, dirt, in- 
clement weather, etc. 

Flying along in fair weather, all is fine. 
But when the ’plane flies over the moun- 
tain, the operator and his set both get 
bumped a bit. The air is fine but frisky. 
Going over the “hump” of the Rockies 
you will find not only Big Papa hump, 
but a very large family of little humps 
The receiver beats a tattoo on your fin- 
gers when you put your hand behind it 
to stop its shimmy. Your hands get cold 
and so does your set; and there is many 
a job for the Service Man at the end of 
a mountain run because the heater-unit 
of the set wasn’t generous enough with its 
calories while the ’plane was flying above 
the line of vegetation. 

Another thing that Old Man Weather 
does to complicate the job of servicing 
aviation receivers occurs in the tropics. 
That is the undue heating of parts. 
Moisture is absorbed by coils and con- 
densers. Old Sol comes along and does 
the rest; the set is steamed and baked 
until you finally have one well-cooked 
radio goulash, but not a dependable set. 
The only thing a Service Man can do to 
combat this process is to anticipate na- 
ture’s cooking by a little premeditated 
baking of his own. If he will house the 
set between flights in a little radio ga- 
rage containing dry warm air and nothing 
else but, okay!—otherwise, stand by for 
blue smoke and fireworks. 

Pan-American Airways, Ine., fly air- 
ways south out of the United States total- 
ling nearly 15,000 miles. They have one 
of the most efficient aviation communica- 
tion systems in the world. The Chief 
Communication Engineer of this company 
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Fig. B, above. 
Fig. C, right. 


says that heat, cold, and moisture are the 
great enemies of the men who service 
these sets. This organization has devel- 





oped its own radiotelegraph sets, radio- 
telephony not being used; and, naturally, 
must develop its own service crews. These 
are recruited mostly in the United States, 
the radio operators holding commercial 
licenses. The fattest operators handle 
ground stations and service ‘plane sets, 
only men weighing '2ss than 150 pounds 
being assigned flight duty. (Old-time 
Service Men who like their groceries, take 
note. ) 

But servicing receivers is only a small 
part of the total radio service work to be 
done in aviation; nevertheless, in every 
case this work must be done by highly 
competent workmen. 


Aeroplane Generators 


To properly service aviation radio 
equipment it is absolutely essential that 
you understand the “power pack” used. 
The original source of supply may be a 
generator, or it may be a dynamotor and 
battery. If a generator is used, it may 
be either an engine-driven or a wind- 
driven type. If wind driven, it is un- 
doubtedly equipped with a Deslauriers 
propeller. I will tell you first about both 
generators so that you can service either 
one; then, dynamotor servicing will be 
discussed. 

The Eclipse, one well-known type of 
airplane-engine-driven generator, is in 
very general use on radio-equipped trans- 
port planes. Figure A shows this gen- 
erator and its control box; Fig. 2, the 
manner in which they are wired, and; 
Fig. B, the component parts. 

This instrument is a D.C. shunt-wound, 
self-excited, 4-pole machine and is secured 
to the engine by bolts, being driven from 
the airplane engine through a splined 
driving shaft. 

Usually, a flexible spring coupling is 
connected between the drive shaft and the 
armature to absorb any tortional vibra- 
tion from the engine crank-shaft. When 
this coupling is correctly assembled and 
the armature is held securely, the splined 
member of the coupling can be turned 
either way approximately 13 degrees with- 
out the springs becoming loose. If it be- 
comes necessary to take apart the flexible 
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Parts of the Eclipse generator. 
Control! Box used with the Generator of Fig. B. 
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coupling, the exact position of the spring 
adjusting nuts should be first carefully 
noted. In reassembling, if the nuts are 
set up to their original position, the cor- 
rect spring tension in the coupling is then 
assured. (The adjusting nuts should be 
locked with a tie-wire to prevent their 
coming off.) 

In servicing this generator, the follow- 
ing points should be carefully borne in 
mind. The commutator should be clean 
and smooth. The brushes should be clean, 
and free to move in the brush box, while 
making good contact with the commuta- 
tor over the entire area of the brush sec- 
tion. Bearings should be kept correctly 
lubricated. If it is found that oil has 
leaked into the interior of the generator 
from the engine, look to the various oil 
sealing washers and replace any that are 
damaged or worn. Also clamp up tightly 
on the bearing plates. 

An old generator will often be found 
more or less filled with carbon dust, 
mixed with oil. Always clean this out 
with gasoline and a brush then make 
certain that the generator is dried out 
well. The commutator may be cleaned 
with a cloth and a little gasoline if 
necessary. 

Most Service Men know enough not to 
use emery cloth on a commutator; No. 
000 sandpaper, or even finer, is recom- 
mended. Of course, if the commutator 
has been severely pitted, the armature 
will have to be removed, and placed in a 
lathe so that a slight cut can be taken 
across its face. In this case the mica 
will also have to be undercut and the 
commutator carefully polished. 

New brushes may be quickly seated by 
placing a thin strip of fine sandpaper un- 
der the brush with the sanded side of the 
paper in contact with the brush. Then, 
by drawing the sandpaper from under 
the brush repeatedly, in the direction of 
rotation of the armature, the brushes will 
be made to conform to the general shape 
of the commutator. It is not necessary 
or desirable that any tension in addition 
to that furnished by the brush spring be 
applied during this process. Sometimes 
the brush followers are binding. These 
should be adjusted to give free up and 
down movement. 


(Continued on page 55) 
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Fig. A 
The Eclipse engine-driven generator. 














Fig. D. 
A single-blade Deslauriers wind generator. 
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Fig. E 
One type of airplane dynamotor. 
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THE ADVENT OF THE NEW TUBES HAS MADE A COMPLETE, UP-TO-DATE TUBE CHART AN ABSOLUTE NECESSITY. RADIO-CRAFT THERE- 
FORE PRESENTS THE MOST COMPLETE TUBE CHART, WITH SOCKET CONNECTIONS AND SYMBOLS, AVAILABLE TO THE PUBLIC. 
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HOW TO USE A 
SET ANALYZER 


By F. L. SPRAYBERRY 





HE purpose of this article is to inform the Service Man 

of the correct procedure in the use of a modern set 

analyzer; and how to interpret its meter readings in the 

terms of normal or abnormal receiver operation. Provided 
these simple instructions are followed, anyone with a funda- 
mental knowledge of vacuum tube circuits can intelligently 
service the modern broadcast receiver with a minimum amount 
of time and labor. 


Type of Instruments Required 

First we shall describe the two meters around which is built 
the Jewell Model 444 set analyzer that has been selected as an 
example of good instrument design. 

The meter on the left, Fig. A, is of the A.C. type, having 
scales for both current and voltage. The range in amperes is 
0-4 and 0-8, the milliampere range being 0-20 and 0-100. The 
A.C. voltage scale is 0-4, 0-8, 0-160 and 0-800. The instrument 
on the right is a combination volt and milliammeter for D.C. 
voltages and currents and in addition has three calibrated ohm- 
meter scales, with ranges of 0-1,000, 0-10,000 and 0-100,000 
ohms. A 4.5 V. flashlight battery provides voltage for the ohm- 
meter and for tube testing. Every instrument scale is available 
at the indented jacks along the rear edge of the panel. 

Many Service Men make measurements with a set analyzer 
but do not know what these measurements mean, or how the 
instruments are connected to the circuits under test, and there- 
fore cannot visualize the conditions in the circuits. 

The successful interpretation of set analyzer readings depends 
upon a knowledge of the fundamental connections shown in 
Figs. 1A to F. It makes no difference how the tester is me- 
chanically arranged,—if it is correctly designed it will always 
electrically connect instruments to a circuit as shown in these 
figures. 

Rule Number One 

The common reference point for all the voltages (except 
cathode and filament) in a vacuum tube circuit (measured at 
the tube socket) is its filament or cathode. That is, if the tube 
is of the “indirect heater” type, such as the ’24, ’27, ’35, or 
’b1, the cathode is the high-voltage negative; and if it is of the 
“direct heater” type, such as the ’O1A, °12A, ’71A, °45, °47, or 
50, the negative side of the filament is the high-voltage negative. 

Therefore, high-voltage negative of a particular tube is always 
taken as a reference point with respect to any other part of the 
circuit of that tube. Consequently, if we say a certain tube 
has a plate potential of 250 volts, a control-grid potential of 
16.5 volts, or a screen-grid potential of 250 volts, we really 
mean with respect to its cathode or filament. 

(Note that the terms “‘B’ negative” and “‘B’ positive” 
should not be applied to the current source—ordinarily, a power 
pack—but only in connection with the plate-circuit return [for 
minus, and the plate, for positive] connection of a tube. Such 
careless use of the term “‘B’ negative” and “‘B’ positive’ has 
resulted in much misunderstanding. The power pack terminals 
are correctly designated only as positive or negative; that is, 
without any mention of the letter “B.” Battery manufacturers, 
through battery markings, have contributed their share to the 
confusion. Technical Editor.) 

The cathode potential is a figure obtainable only in tubes 
of the indirect-heater type, and is the voltage measured between 
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A discussion of analyzer theory 

and operation which starts from 

the very depths of receiver- 

voltage measurements and shows 

the reader the "how" and "why" 
of analyzer operation. 

















Fig. A 
A Jewell analyzer employing the principles discussed in this article. 


the cathode (emitter) and its heater-filament. The cathode 
may be positive in polarity and the filament negative, or vice 
versa, depending upon the circuit arrangement. 

The filament voltage is not measured with respect to th: 
high-voltage negative, but is simply the voltage drop across the 
filament. The filament current source may be a battery or, (in 
the case of an A.C, receiver), the secondary of a step-down 
transformer. 

From a consideration of these fundamentals we may conclude 
that if the negative end of the high-voltage circuit becomes 
open, shorted or incorrectly grounded, the measurements ob- 
tained will be inaccurate; but of this, more anon. 

Filament Voltage 

Consider Fig. 1A which represents a set analyzer voltmete1 
connection for the measurement of filament voltage. What 
conditions could exist if “low,” or “no voltage,” is indicated 
on the meter, V? (We assume voltage is applied to the primary 
of the transformer, which is not shown.) 

If there is no secondary voltage, the transformer filament 
winding is almost invariably open; a continuity test will givé 
an immediate check on this. If the voltage is low, the complet: 
circuit may be shorted or grounded, (the ground may be to the 
core of the transformer, or to the chassis of the receiver): a 
continuity test between filament and core or chassis will estab- 
lish where the ground exists. 

If the filament voltage is high, the secondary winding may 
be shorted to another secondary or to the primary, or the 
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Fig. 1. The points between which the terminals of a Voltmeter should be connected for measurement work is shown in the above 
sketches. The connection of the milliammeter for plate and screen-grid current readings are shown in E and F respectively. 





line voltage may be high make a continuity test for shorts 
or grounds, and use the A.C. voltmeter to check the line voltage. 
Watch out for shorted primary turns, which also will cause a 
high filament secondary voltage. 


Cathode Voltage 


In Fig. 1B we have the connection for the measurement of 
“cathode” voltage; that is, the cathode-to-filament potential as 
indicated on meter V. In this circuit, what condition could 
cause a low, high, or no-voltage reading on meter V? 

Consider low voltage first. Since the cathode voltage in this 
instance depends on the plate current flowing through the tube, 
a low cathode voltage will be indicated if the plate current is 
low (due perhaps to low plate voltage, or a weak tube). 

An indication of “no voltage” between cathode and filament 
(which in this example is shown grounded at the center-tap 
of the filament voltage secondary winding) will be obtained if 
the condenser C is shorted, since the bias resistor R is then 
shorted out of the circuit, which results in no voltage drop 
across R and therefore no cathode voltage. 


polarity of the voltmeter is reversed within the set analyzer 
so that the plus end of the meter is connected to the cathode, 
and the negative end to the grid. What conditions in this 
circuit will cause abnormal measurements provided we have 
plate current? 


Suppose the circuit were normal and the resistance R2 in the 
control-grid circuit was a 500,000 ohm grid leak in a resistance- 
coupled amplifier. Would our voltmeter at V indicate exact 
control-grid voltage? No, not at all, since in the grid circuit, 
there is a 500,000 ohm resistance (R2) which is in series with 
the voltmeter. 


Now, in order to get a voltage indication on a voltmeter, 
current must flow in the circuit; and when the voltmeter is 
connected between the control-grid and cathode, the only current 
flowing in the circuit is that taken by the instrument. The 
voltage drop across the bias resistor is never high enough to 
drive through the circuit a current of sufficient magnitude to 
move the moving element, and thus the needle of the voltmeter. 

Therefore, due to this high resistance in 








High cathode voltage, positive in polar- 
ity, may be caused by a short to the “B+” 
circuit, or to one of the tube elements; 
either will result in a high plate current 
and, in turn, a large voltage drop across 
R. Lack of cathode voltage may be caused 
by an absence of plate voltage, open plate 
circuit, shorted condenser “C,” or open 
cathode circuit. 

The dotted lines in Fig. 1B show how 
a positive voltage might be placed on 
the heater to cause the cathode to be nega- 





the circuit, the indicated voltage (on the 
voltmeter) will be much lower than the 
true or effective voltage. 

The correct way to get the effective 
control-grid voltage would be to short the 
grid load resistor; or to make a measure- 
ment of the cathode voltage (which in 
most cases equals the control-grid volt- 
age). If the bias resistor R becomes open 
and a control-grid voltage measurement 
is attempted with the set analyzer, a high 
control-grid voltage will cause a corre 
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tive. Should this be the case the center- 
tap of the heater, as indicated by X, will 
not be grounded. 








Cc . 
ake spondingly low plate current. The reason 
/ for this is that the instrument itself takes 
' the place of the bias resistor, the high 

















It is interesting to note that the con- Fig. 2 


trol-grid and cathode voltages ordinarily 
are the same unless, as in the instance 
illustrated in Fig. 1B, the cathode is given a negative (or 
positive) voltage by placing a positive (or negative) charge 
on the heater. Also, if a positive charge of greater value than 
the voltage drop across R is placed on the heater, then the 
cathode voltage will be negative, the exact value being the 
difference between the voltage drop across R and the voltage 
applied to the heater. Few sets, however, employ a negative 
cathode voltage and in most cases the applied cathode voltage 
will be equal to the effective grid voltage. 

In Figs. 1A to 1F, you will note that resistors R1 and R2 are 
placed in the plate and grid circuits, respectively, to represent 
the load. Actually these may be coils, transformers, chokes 
or any other form of impedance; in any case, the same prin- 
ciples apply. The battery represents the high-voltage supply 
While the plate bypass condenser Cl may represent either the 
filter condenser system in the power pack, or one of the regu- 
lar plate-circuit bypass condensers. 


Control-Grid Voltage 


Now refer to Fig. 1C which shows the voltmeter connection for 
determining control-grid voltage. 


In this measurement, the 
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Measurements in a push-pull stage. 


voltage drop occurring across the instru 
ment due to its high resistance. When 
this condition is noted with a set analyzer 
always check the bias resistor with the continuity tester; since 
a condition of high plate current and no grid bias usually 
indicates a shorted bias resistor bypass condenser C. 

If the control-grid circuit becomes open at any point, control- 
grid voltage will not be indicated on the voltmeter. Likewise, 
if the primary of the coupling unit in the preceding stage 
becomes shorted to the secondary or control-grid circuit, a 
positive bias will be placed on the control-grid of the tube. 
This will show on the set analyzer as a high plate current; also, 
the normal control-grid voltage reading will not be evident but 
the meter will be reading in the reverse direction. This condi- 
tion is sometimes found in resistance or impedance-coupled 
stages, due to a leaky or shorted coupling condenser. 


Consider Fig. 1D, which represents a stage of resistance coup- 
ling (a form found in many makes of early screen-grid sets, 
particularly the Atwater Kent; impedance coupling is utilized 
in the R.F. stages). If condenser C, which couples the plate 
and control-grid circuits, breaks down under voltage, the control- 
grid of the following tube, V2, becomes positive and if Z1 is a 

(Continued on page 55) 
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With this new kink, it's a pleasure to measure. 


PRIZE AWARD 


SERVICE JOBS IN BEAUTY SHOPS 
By C. O. Nixon 


m VERY town and city of 2,000 popula- 


— tion and over has its beauty shops, 
each with its permanent waving ma- 
chines. 

Most of these are without voltage me 


ters which are essential in order that the 
operator may note the voltage fluctuations 


while “baking” a head of hair, and in- 
crease the time to compensate for low 
voltage—which is usually caused by put- 


ting onto the line a hair dryer, ete., while 
baking. 

Live Service Men in small towns and 
“cash in” by attaching to these 
waving machines for a nom- 
A.C. line voltage meter as 
illustrated in Fig. 1. In the case of the 
Gabrieleen machine it is only necessary 
to twist the prongs of a Beede or Readrite 
A.C. 150-volt meter so that they may be 
inserted into a spare heater socket (Fig. 
2D 

The Fredericks and other makes will 
require slightly different application, but 
should not be difficult for any Service 
Man who knows his “stuff.” 

This meter installation is easily 
and made, as similar voltage 
built into the machines cost 
more. 

These Beauty Shops are potential buy- 
ers of interference filters to be applied to 


cities can 
permanent 
inal sum, an 


sold 
indicators 
$65.00 and 


SHORT CUTS 


IN RADIO SERVICE 





$10 FOR PRIZE SERVICE 
WRINKLES 


Previous experience has _ indicated that 
many Service Men, during their daily work, 
have run across some very excellent Wrinkles, 
which would be of great interest to their 
fellow Service Men. 


As an incentive toward obtaining informa- 
tion of this type, RADIO-CRAFT will pay 
$10.00 to the Service Man submitting the 
best all-around Radio Service Wrinkle each 
month. All checks are mailed upon publi- 
cation. 


The judges are the editors of RADIO- 
CRAFT, and their decisions are final. No 
unused manuscripts can be returned. 


Follow these simple rules: Write, or pre- 
ferably type, on one side of the sheet, giving 
a clear description of the best Radio Service 
Wrinkle you know of. Simple sketches in 
free-hand are satisfactory, as long as they 
explain the idea. You may send in as many 
Wrinkles as you please. Everyone is eligible 
for the prize except employees of RADIO- 
CRAFT and their families. 


The contest closes the 15th of every month, 
by which time all the Wrinkles must be 
received for the next month. 


Send all contributions to the Editor, Ser- 


vice Wrinkles, c'o RADIO-CRAFT, 98 Park 
Place, New York City. 





their hair drying equipment, 
such shops as have 


especially 
radio receivers. 
IMPROVING THE A. K. 35 
By Theodore R. Sayre 
LD battery receivers are characterized 
by a deplorable lack of good tone 
quality. To correct this state of affairs, 
the writer worked up the audio amplifier 
illustrated in Fig. 2. An excellent “‘mod- 
ernizing” job can be done by applying 
this circuit to Atwater Kent No. 35 re- 
ceivers with greatly improved quality and 
volume resulting therefrom. 
Incidentally, the sensitivity will be in- 





creased to a_ considerable 
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Fig. 2. 





Circuit of the revised A.K. “ 


extent. In addition, this unit 
makes an_ excellent D.C. 
phonograph amplifier since 
type °22 tube gives con- 

‘tho siderable voltage gain. 
curput THE "B" UNIT'S FIELD SUPPLY 

q ’ B A. Israel 

\ UITE a few people have 
‘ bought 110-volt D.C. dy- 
ah namic speakers but have 
OUTPUT failed to get good results be- 
_—— cause the field-coil did not 
receive enough current when 
connected to their radio re- 
on. ceiver as one of the filter 
choke-coils; also, there are 
35". many 110-volt A.C. dynamic 





RADIO-CRAFT 








1} 

HOOK FIELD OF QO o 1} 
SPEAKER TO THESES) --- 

TWO POINTS ~*-7 ! 

55 

i CHA CH.2 

FROM “R | 

RECTIFIER 7 “22° | 

ot | 























Fig. 3 
Mr. Israel’s “field supply.” 


reproducers collecting cobwebs simply 
cause something is wrong with the r¢ 
tifier system. 

However, by connecting a standard 
“B” eliminator, as shown in Fig. 3, con- 
siderable direct current will be available 
for operating field coils. 

The reproducer field-coil is to be con- 
nected, as shown by the dotted lines, in 
place of choke CH2. The current through 
the coil may be regulated by connecting 
a variable resistor from “B” plus to “B” 
minus. This unit is indicated as R, its 
value being variable between the limits 
of about 0 and 25,000 ohms. This r¢ 
sistor is preferably of the compression 
type, so that its current carrying capacity 
will increase as its resistance is lowered. 

To prevent the current drain exceeding 
the rated output of the tube used as a 
rectifier, it is advisable to connect a mil- 
liammeter in series with the circuit, as 
indicated at MA. 


A.C. RADIOLAS ON D.C. 
By Robert C. Barton 

ANY Service Men seem reticent about 
M attempting to convert 110-V. A.C. 
receivers to operation on D.C. supply lines 
of practically the same potential. While 
in general, it is not advisable to attempt 
to rewire most Many models ar 
readily adaptable to such changes, th 
modified receiver giving very satisfactory 
performance, even though the maximum 
value of the high-voltage supply cannot 
exceed the line potential which, ordin 
arily, is about 120 volts. 

-ast issues of Rapro-Crarr magazin 
have contained detailed data concerning 


sets, 
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Fig. 5. Detail of the filament connections. 
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Modified diagram of an RCA 9-tube superheterodyne, now capable of operating with but 8 tubes from a D.C. line. 


the change-over of relatively simple sets 
such as the Freshman “Masterpiece,” 
certain Atwater Kent models, and one or 
two other makes of similar type; how- 
ever, there has been no attempt to de- 
scribe the changes to be made in, for 
example, a complicated receiver such as 
the RCA-Victor “80 Superheterodyne 
chassis. (See Data Sheet No. 29, in the 
November, 1930 issue of Rapio-CRrRAFrT; see 
also Data Sheet No. 44 in the June issue. 
Technical Editor.) 

Of course, such sets may be operated 
from a D.C. line supply by means of a 
rotary converter, motor-generator, rotary 
interrupter and transformer, or a vibrat- 
ing type of interrupter and transformer, 
(the transformer in the latter two ar- 
rangements takes care of the reduction 
in voltage incident to the use of circuit- 
interrupters; this point has been dis- 
cussed in past issues of this magazine). 

However, where space or cost are im- 
portant factors, the solution is to convert 
the circuit. In Fig. 4 is shown the dia- 
gram of the RCA-Victor (ete.) 9-tube 
superheterodyne modified as an 8-tube set 
for operation directly from the D.C. light 
lines. Note the convenience with which 
the cathode-heater type tubes in the 
original receiver lend themselves to this 
circuit change; as shown in more detail 
in Fig. 5, the filaments are to be con- 
nected in series. 

All grounds are to the chassis only. A 
ground connection for the set is auto- 
matically obtained through connection to 
one side of the light line. Particular 
attention should be given to antenna 
condenser C, since this unit may be called 
upon to function as a protective device 
against “burn-out” of the primary coil 
L1, in the event that the antenna should 
accidentally become grounded. 

In Fig. 6 are shown the changes neces- 
sary to convert the Radiola Model R7 for 
110 V., D.C. operation. This is their 
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“Superhette” design; at the same time, 
this chassis will be found in other makes 
of receivers, for instance Graybar, West- 
inghouse, and General Electric, as de- 
scribed in the descriptive sheet which 
covers this circuit, Data Sheet No. 47, 
in the August, 1931 issue of Rapio-Crarv, 
The circuit shown in Fig. 6 particularly 
concerns the power-pack, while the method 
of connecting the remainder of the set 
will be apparent by reference to the previ- 
ous circuit dealing with the “80”; and 
the comments concerning that set will 
apply in connection with the “R7.” 
Particular attention should be paid to 
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Fig. 6. 
Conversion of the R7 receiver. 


the selection of resistor of correct ohm- 
age, and sufficient current carrying capa- 
city for the particular position in which 
each one is intended to be operated. 

Note that in Fig. 4 resistor R has been 
added to the circuit. In Fig. 5 at X, is 
indicated an optional position for the 
field-coil of the dynamic reproducer; the 
result is greatly improved quality of re- 
production. If this circuit is used it will 
be necessary to rewind the field coil to a 
resistance of 20 ohms, with a wire suffi- 
ciently heavy to pass about 13, ampere. 
The main limiting resistor must then be 
reduced from 57 to 37 ohms. 
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TESTING PENTODES ON THE 
READRITE “245 A” 


By Alphonso Moody 


ERVICE MEN, who use a Readrite 
S model “245 A” set tester, need not 
worry about the testing of the new °47 
pentode tube, as all necessary tests can 
be made in the following manner: 

Remove the tube from the socket of the 
set and place it in the five-hole socket of 
tester. Place the plug end of the cable 
in the vacant socket. Read the filament 
voltage on the 10-volt scale of the A.C. 
meter and the plate current on the 0-100 
scale of the milliammeter. 

To read plate voltage, place one end of 
the black test lead in the B-jack of the 
tester, and one end of red test lead in the 
“300" jack. Touch the free end of the 
red test lead to the positive milliammeter 
jack and the free end of the black test 
lead to the + jack. Read on the 0-300 
scale of the D.C. voltmeter. 

Control-grid voltage may be read with 
the red test lead in the “68” jack and the 
free end touched to the + jack instead of 
to the K jack; the free end of the black 
lead going from the B-jack to the grid 
jack. 














Prospective Customer, “‘What will you allow me 
for my old Whatzis Sloppyheterodyne?” 





METERLESS 
TUBE-CHECKER ADAPTER 


By VINTON K. ULRICH 


HE Service Man who has a good 

analyzer with several meters does 

not desire to buy or build a tube 

checker unless he can make use of 
these meters. Of course, if he has a large 
business the cost of extra meters does 
not matter, but many Service Men find 
it hard to scrape up a few dollars! 

The adapter which is illustrated in 
Figs. A and B makes use of any of the 
ordinary set analyzers—plugs into the 
socket of the adapter as would be done 
when taking readings from a radio re- 
ceiver. 

The diagram Fig. 1, is practically self- 
explanatory. A transformer PT of special 
design supplies the various filament volt- 
ages along with—3V. for grid-bias change 
(to obtain a shift in plate reading), 10 V. 
for the fifth element of the R.F. pentode, 
70 V. for the screen of screen-grid tubes, 
and 125 volts for plate supply. 

The writer’s transformer consists of a 
shell-type core with a cross-section area 
of approximately one square inch; the 
90 volt primary is wound with No. 24 
enamel-covered wire; the high-potential 
secondary, No. 26 enamel; and the fila- 
ment secondary, No. 18 D.C.C. The num- 
ber of turns of wire per volt is five. The 
constructor who wishes more complete 
information on transformer design is re- 
ferred to the article, “The Design of 
Power Transformers,” by C. W. Palmer, 
in the September, 1931 issue of Rapto- 
CRAFT. 

The large switch is a 10-point tap switch 
either single or double pole; the latter, 
with sections connected in parallel is pref- 
erable as it can more easily carry the 
high filament currents. Switch SW1 is 
used to give a shift of three volts in bias; 
a method which seems to be better thay 
the use of a “drop” resistor. 
Whether switch SW2 is necessary depends 
upon the provisions made in the analyzer 
for the screen-grid type tubes. Its pur- 
pose in the S.G. position is merely to 
put a bias of +70 V. on the G terminal 
of the tube, and to connect the control- 
grid cap of the tube to Switch SW1; in 
the Normal position, the regular grid con- 
nection to the grid terminal of the tube 
is obtained. The constructor can easily 
determine whether his analyzer has pro- 
visions for performing this duty and thus 
can adapt or omit SW2 accordingly. 

Switch SW3 in the Normal position con- 
nects the cathode to the center-tap of the 
filament secondary through resistor R, 
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Fig. 1 
Schematic circuit of the adapter. 
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Switching system for testing "80 tubes. 
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and also to the zero-potential tap of th: 
transformer. The pentode position puts 
a bias of +125 V. on the cathode when 
testing °47 and ’33 type pentodes. // 
this switch is in the pentode position with 
a heater-type tube in the socket, the tuls 
will be ruined, for its cathode is not in- 
sulated for 125 V. 

Resistor R1 adjusts the line potential 
to 90 V. for the primary of the trans- 
former; since this may be the line voltage 
in some places. Read the filament voltag: 
from the analyzer meter; if it does not 
correspond with the adjustment of the 
voltage selector switch, adjust R1. 

Resistor R2 protects the plate milliam- 
meter in case of shorted elements. 

To use this adapter proceed the same 
as though you were analyzing a radio set. 
Take the plate reading with SW1 at Nor- 
mal and then at Grid Test position; then 
subtract the readings to get the “change” 
(indication of mutual conductance). The 
meter readings may be calibrated from 
tubes known to be good. 

Outside of the ’80, all types of tubes 
commonly used can be tested without 
adapters. 

The make of parts and their method 
of mounting are left to the constructor, 
as individual problems will arise. 

The author built his unit as shown in 
Fig. A, without a 15 V. filament tap (be- 
cause he did not have a 10 point switch: 
nor any immediate need for this voltage). 

Resistor R1 must have at least 25-watts 
rating, wire wound, and with a resistance 
range of zero to several thousand ohms. 
(In spite of the fact that the writer used 
a compression-type unit as illustrated in 
Fig. B.) 

Switches of the push-button type, be- 
cause of their factor of safety, are recom- 
mended. 

To test a “6.3 V.” pentode throw SW2 
to the S.G. position; which puts a poten- 
tial of +70 V. on the suppressor grid and 
125 V. on the plate. 

If the analyzer with which this adapter 
is to be used indicates current in the grid 
lead, it is possible to test the second plat: 
of an ’80 by incorporating a D.P.D.T. 
switch to put the plate potential on th 
grid prong instead of the plate; this will 
be made clear by reference to Fig. 2. 

This diminutive device requires a panel 
measuring only about 4 ins. square. 

(Continued on page 60) 
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS 


OPERATING NOTES 


GROUP of some twenty Service 
Men seriously attempted the de- 
termination of exactly what in- 
formation was most necessary 

and vital in the servicing of commercially 
manufactured receivers. After some dis- 
cussion and debate, and a number of ac- 
tual tests, it was unanimously decided 
that with the schematic diagram and a 
socket voltage analysis chart, any receiver 
could be efficently serviced by the average 
radio Service Man, discounting any en- 
counter with unusual problems. 

Previous “Operating Notes” by this 
writer have dealt with these unusual 
problems that from time to time confront 
the repairman, retarding his work and 
yet, producing much satisfaction, when 
solved. The following is an account of 
several “tough” assignments. 


Radiola 67 


Recently, a Radiola 67 radio-phono com- 
bination was the source of much annoy- 
ance and discouragement. The complaint 
was, “fading.” After the set had been 
operating for some time, reception would 
slowly die out. When the automatic vol- 
ume control (type ’27) tube was removed, 
reception was obtained, although without 
the automatic volume feature. This pe- 
culiar condition would occur at different 
intervals. The chassis was removed from 
the cabinet, along with the visual tuning 
meter, phono-radio transfer switch, and 
manual volume control. For over four 
hours, the fading did not take place, with 
the A.V.C. tube in the circuit. The chas- 
sis was re-installed in the cabinet and 
the fading condition again started! 

The entire outfit, pack, speaker and all, 
was carted back to the repair shop, where 
it was on life-test for several days with- 


By BERTRAM M. FREED 


out a single flaw in its operation. When conditions under which the A.V.C. tube 
back in the cabinet, again the fading! would deliver such a high bias. It was 

A thorough socket analysis was then reasoned that such a condition would re- 
made. This time, grid voltages on the sult if the grid of the A.V.C. tube was not 
R.F. and I.F. type ’27 tubes were meas- receiving grid voltage. The 1. megohm 
ured and it was found that after the re- carbon resistor was checked with a high- 
ceiver had faded, and with the A.V.C. range ohmmeter and found to be in good 
tube in the circuit, the grid voltage on shape. This circuit was checked back 
the IF. amplifiers had, instead of the with the same instrument through the col- 
normal potential of 9 volts, about 90 ored cable to the transfer switch. Close 
volts; at last, some real symptoms had examination of this unit disclosed that 
been discovered. The schematic for the upon the slightest pressure on the switch, 
receiver was carefully studied and it was the blade to which the grid-return lead 
found that the grid return leads of the of the A.V.C. tube was connected failed 
I.F. transformers (1.F. stages) were in to make contact to the blade connected 
the A.V.C. circuits. (The complete dia- to the manual volume control. The 
gram appears on page 258 of the OrriciaAL weight of the heavy cable connected to 
Rapio Servic—E Manvat, Vol. 1.) the switch was enough to open this cir- 

An effort was made to determine the cuit, resulting in all the trouble. Fig. 1 
gives a skeleton illustration of connec- 
tions and voltage distribution. 





Brunswick 17’s and 24's 


The Brunswick 17, 24, and 25, super- 
heterodyne furnished interesting material 
240 OMS on two occasions. The trouble in one 
115 OHMS instance was lack of volume control. Al- 
215 OHMS though this complaint is not uncommon 
with this receiver (cathode-heater leak- 

x age in R.F. and I.F. tubes, and the 
=a speaker terminal shield shorting to one 
300. arum “Wome, or more terminals, causing the same con- 
\ LF AMPLIFIERS dition in other receivers of this model), 
om, % much time was spent in its elimination. 
48 » All the resistors and bypass condensers 
in the grid-return circuits of the R.F. 
and 1.F. stages were checked and found 
“ perfect. The condensers, namely the .02- 
OHMS mf., in the R.F. and first-detector return 
ss: circuits were given a most careful check, 
for on a previous call, leakage was found 
Fig. 1 present in the first-detector condenser, 

Detail of Radiola 67 power unit. (Continued on page 46) 
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ig. 
Complete schematic circuit of the Philco Model 70 receiver. Values of the parts are shown on the diagram. 
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THE SERVICE MAN’S FORUM 


Where His Findings May Benefit Other Radio Technicians 


REVERSED AERIAL CONNECTION 
Editor, Rapio-Crart: 

We all have noticed, at certain times, 
an increase in signal strength when the 
antenna and ground wires were connected 
to a radio in a reversed manner, as sug- 
gested in a letter by “Radio Louie” from 
Needles, Calif., published in Rapio-Crarr 
for May. 

In some of the smaller towns, especially 
where the power plant is small, the trans- 
formers, which step the voltage from 2200 
down to 110 volts, are few and far be- 
tween. In larger towns it is different; 
there are one or more transformers to 
a block. In the former instance, all 
homes fed from the transformers, will 
pick up more signal from the lines (they 
really are an aerial), due to the lines 
being longer. 

There is enough capacity between the 
primary and secondary windings of the 
power transformer in the radio set to by- 
pass this signal to ground. 

When the radio is connected as in 
“B” of Fig. 1 (this being the correct 
way), the signal from the line is bypassed 
directly to ground, but it must pass 
through the primary of input R.F. trans- 
former to get to ground. 

In some sets when the antenna and 
ground are reversed, the different circuits 
are not grounded directly, causing an un- 
balanced condition, bringing the _ set 
nearer the oscillating point, or perhaps 
causing it to oscillate which also gives 
us the effect of a greater signal pickup. 

Your backyard antenna has not a very 
good pickup when compared to the A.C. 
lines, which sometimes cover an area of 
4 mile or more, in some of the smaller 
towns. 

Line disturbances are picked up more 
readily when the radio is connected up 
in the way suggested. Battery sets do not 
experience this trouble, because they have 
no connection to the line in any way. 

C. A. Gopitus, 
Wilkes Barre. Pa. 
ONE ON US 
Editor, Rapto-Crart: 

I note in a current issue of Rapto- 
Crart—that is, May, 1932—that a Mr. 
Hryzink has been awarded 
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Fig. 1 
At A, the signal flows directly to ground; at 
B, the signal (induced from the power line 
flows through the primary of the R.F. trans- 
former to ground. If the power line is a better 
aerial than the regular aerial, then louder 
results will be obtained with reversed antenna 
connections. 


will find information on such a unit iden- 
tical with that given by Mr. Hryzink. 
How come?—and if so—What of it? 

I take pride in the fact that some of 
the information in my articles may have 
been helpful to the Service Man in his 
daily routine—but think that he is laying 
it on a bit strong when he uses the same 
stuff for contest purposes. Admittedly the 
subject matter in my story does not con- 
form with that of Mr. Hryzink—yet you 
will note that I was attempting to gen- 
eralize on A.V.C. systems without special- 
izing on one particular unit. Also it is 


possible—I am certain today—that the 
material was not original with me. I 
think that Mr. Hryzink should at the 
very least donate a substantial portion of 
his prize to the relief of indigent and 
broken-down Service Men — particularly 
those who have not had the advantage of 
a collection of back numbers of Rapto- 
CRAFT. 
Cc. H. W. Nason, 
New York City. 


WHO KILLED COCK ROBIN? 
Editor, Rapto-Crart: 

In the May issue of Rapio-Crarr an 
article headed “An Automatic Volume 
Control for Screen-Grid Tubes,” by Wm. 
Hryzink, drew first prize of $10.00, it being 
considered the best service wrinkle for 
the month. 

I make a motion to have Mr. Hryzink 
forward that prize check to A. A. Ghir- 
ardi, who should be credited for the ar- 
ticle; 98¢% of it was copied word for word 
from pages 561 and 562 of his Rapto 
Puysics Course, 2nd edition. 

C. A. Gopitvs, 
Wilkes Barre, Pa. 


MORE OF A. K. 
Editor, Rapto-CRrart: 

Having read many of the arguments 
regarding cooperation given the profes- 
sional Service Man by some of the big 
manufacturers of sets, and having had a 
wealth of experience along these lines 
myself, I beg to get this off my chest: 

Having read with. interest the _per- 
fectly lovely letter of Mr. L. A. Charbon- 
nier, Service Manager of the Atwater Kent 
outfit, in February Rapio-Crart, (and it 
read something like Mr. Stimson’s notes) 
I said, “just to see I’ll give it a trial”; 
like the old man who bought the dead 
horse, I did not look for much. After 
writing Atwater Kent Mfg. Co. stating 
that I had several years experience and 
three or four years servicing their set for 
their dealers, I meekly and humbly asked 
might I be favored with one of their 
“Holy(?) Bibles.” In the course of hu- 
man events I was the recipient of a very 
nice letter explaining their policy of han- 
dling such requests; 





a $10.00 prize for a Short 
Cut in Radio Service in- 
volving the use of a sepa- 
rate ’27 tube as an auto- 
matic volume control in a 
secreen-grid receiver. 

Will you kindly refer to 
my article on automatic 
volume controls in the No- 
vember, 1930 issue of 
Ravio-Crart. In Fig. 3 you 


ciation, 





HE Official Radio 

Service Mens Asso- 
sponsored by 
Rapio-Crart, invites all 
Service Men who are not 
members of the Organi- 
zation to write for an 
application blank. It is 
the official service or- 
ganization of this maga- 


zine and is maintained 
solely for the interests 
of Service Men. Mem- 
bership cards are issued 
upon passing a written 
examination 
forwarded 
Write for yours today. 
The O.R.S.M.A., 98 
Park Place, N. Y. 


namely, transmitting them 
to their distributor, who in 
turn would investigate my 
qualifications, and ask the 
local dealer could I have 
one of the treasure books. 
The distributor in this 
case knew me personally, 
knew I had serviced sets 
for their dealer, and in a 


which is 
by — mail. 
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= (Continued on page 54) 
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HOW TO 


MAKE AND 


CALIBRATE 


A SIMPLE SERVICE 
OSCILLATOR 


By C. H. W. NASON 


GLANCE through preceding issues 
of Rapio-CrarFr will show that, for 
the correct alignment of the su- 
perheterodyne receiver circuits, 

it is essential that we have modulated test 
oscillators to cover the intermediate fre- 
quency range from 100 to 200 ke. as well 
as to cover the broadcast band. 

I say “modulated oscillators” advisedly, 
because of the fact that the modulated os- 
cillator will work with any type of output 
meter and will give an indication of the 
over-all sensitivity of a receiver from an- 
tenna to loudspeaker, whereas with an 
unmodulated signal we are limited to the 
use of a resonance indicator in the plate 
circuit of the detector tube such as has 
been previously described in these col- 
umns. 


Calibrating by Zero Beat 


An oscillator such as is shown in Fig. 1 
and operating in the broadcast band may 
easily be calibrated by allowing it to inter- 
fere with an incoming broadcast signal 
of known frequency. This is done by the 
so-called “zero beat’? method. Tune in a 
broadcaster of the highest rank, one whose 
frequency is beyond suspicion of inac- 
curacy, then slowly move the oscillator 
dial (the oscillator being loosely coupled 
to the antenna) until a heterodyne whistle 
is heard. As the frequency of the oscil- 
lator approaches that of the incoming 
signal, the pitch of the whistle will be 
reduced until it disappears; this is the 
zero-beat point and the frequency of the 
signal and that of the oscillator are iden- 
tical When this condition obtains. You 
may prepare a graph of the oscillator 
dial-settings for various frequencies con- 
necting the points observed with a line 
Which will permit your reading directly 
from the curve the frequency of any in- 
termediate dial setting. 

Harmonic Production 

The oscillator is now calibrated over 
the broadcast band with a fair degree of 
accuracy; but we have no such check with 
Which to calibrate the intermediate range. 

Any generator operating in a non-linear 
fushion generates harmonics of its natural 
frequency, that is to say that the ouput 
will contain spurious signals which are 
exact multiples in frequency of the fun- 
damental. To show this, it is only neces- 
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sary to consider a 1000-cycle source F1, 
rich in harmonies F2, F3, F4, F5, which 
will have frequencies as follows: 


Fl F2 F3 F4 F 5 
1000 cy. 2000 cy. 3000 cy. 4000 cy. 5000 cy. 
1500 cy. 3000 cy. 4500 cy. 6000 cy. 7500 cy. 


With the procedure thus clarified, it is 
easy to see that the harmonics are separ- 
ated one from the other by a frequency 
equal to the fundamental. Consequently, 
taking several of the frequencies lying in 
the range of the intermediate frequency 
oscillator, and working backward, we find 
that a tabulation as above will give us a 
clue as to a means of calibration. 


Fl F2 F3 Fi F5 F6 
(Fun.) (2nd HB.) (3rd HL) (4th HL.) 
100 ke. 200 ke. 300ke. 400 ke. 
120 ke. 240 ke. 360 ke. 480 ke. 
150 ke. 300 ke. 450 ke. 600ke. 750ke. 900 ke. 
175 ke. 350 ke 700 ke. 875 ke. 1050 ke. 
200 ke. 400 ke. 800 ke. 1000 ke. 1200 ke. 


(ith H.) (6th HL) 
500 ke. 600 ke. 


600 ke. 720 ke. 


525 ke. 
600 ke. 


It is readily seen that certain funda- 
mental frequencies have harmonics lying 
in the broadcast band. 

If the oscillator is coupled to the an- 
tenna of a calibrated receiver, the cali- 
bration of which has been checked against 
broadcast signals of known frequencies, 
it should be a simple matter to pickup on 
the receiver and identify the various har- 
monics of the frequency to which the os- 
cillator is tuned. 


It is not sufficient to identify a single 
harmonic, as it will be seen from the 
tabulated data that 600 ke. (for example) 
may be either the 6th harmonic of 100 
ke. the 5th harmonic of 120 ke., the 4th 
harmonic of 150 ke. or the 3rd harmonic 


of 200 ke. Thus it may be seen that at 
least two harmonics must be received and 
identified before we may reach a logical 
conclusion as to the frequency of the 
fundamental. 

(For this reason, the entire broadcast 
band should be scanned for signals and 
those received logged before any attempt 
is made to guess the frequency of the 
fundamental.) 

Suppose that with the oscillator con- 
denser nearly closed (near 100 ke.) we 
find that harmonics are picked up at 575, 
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Schematic circuit of the oscillator. 
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690, 805, 920, 1035 and 1150 ke.; we may 
conclude, since these readings are sepa- 
rated one from the other by 115 ke., that 
the fundamental frequency is 115 ke. and 
that we have received the 5th, 6th, 7th, 
8th, 9th and 10th harmonies. (It should 
be remembered that the higher order har- 
monies are likely to be very weak and 
it is only possible to receive them with 
the receiver at full sensitivity,—that is, 
with the output of the oscillator at a maxi- 
mum and the volume control turned full 
on.) 

The remaining points on the oscillator 
dial necessary to a complete calibration 
of the instrument over the desired band 
may be obtained in the same manner. 

The use of a _ straight-line-frequency 
tuning condenser will help matters in this 
respect as it will be found that the points 
observed lie in a substantially straight 
line over the greater portion of the range 
and very few points will be necessary to a 
complete calibration. 


Construction Details 


It will be seen that the oscillator 
(which, with its batteries, should be to- 
tally shielded) employs the familiar Hart 
ley circuit using a single tapped coil 
which simplifies the procedure in chang- 
ing ranges. The coil employed for th: 
low-frequency range is a standard Pacent 
duo-lateral coil having a few turns re- 
moved to adjust its inductance to the 
correct value. For the purpose of shift 
ing the frequency range of the device a 
simple three-pole double-throw switch is 
provided. This switch may be of any typ« 
but is preferably one having but slight 
capacitance between its elements. 

(Continued on page 60) 
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CLARION "REPLACEMENT" CHASSIS, MODEL AC-160 A.V.C. SUPERHETERODYNE 
(Push-Pull Pentodes, Variable-Mu Tubes, Tone Control and A.V.C.) 


Of the 
now in 
ses of 


estimated 17 million 
use in the 
approximately 11 
due to the rapid 
ceiver design. At the same time 
nets in which these chasses are 
just as much in vogue as the day 
bought; and they still represent 
able portion of the cost of the 
To offset this discrepancy. a we 
ufacturer has brought out a 
heterodyne receiver chassis, « 
every 


obsolete, 


is to be used as 
older models, 
ceiver, the model AC-160, is 
chassis is available without 
The electrical values of 
are as follows: Resistor 
trol, 1.150 ohms; R2, 
t, S.000) ohms; R44, 
ohms: R6, 400° ohms: 
10,000) ohms: RO, Riz, 
30.000 ohms : R11, 0.2-mexg 
Rhi4, 700 ohms: RD, 
ohms; RIT, 4.500 ohms; 
hit, R20, 1,000 ohms. 
Condensers C1, C2, Ch, 
‘4, CIS, .000S-mf.: C5, 
aa, €2e, C2, € 
om Cwm. C22, Ovoat.; 
"15, Ol-mf.: €16, C23, 8 
0-mf.; C24, 1. mf. 
Operating voltage 
istics are taken with 
“full on.’ and the 
turned “to right.” 
Filament potential, V1, V2, 
volts; V3, V5, V6, 2.1 volts; 
volts: V10, 4.9 volts. 
V4, 151 volts; V2, 140 volts; V5, 
VS. 192 volts; V6, 250 volts: 
volts; VO, 15 volts: VIO. zero 
grid potential, V1, V4, 
volts: Vo. VO, VIO. zero: VO, 8 
VS. 16.5 volts: VO, 20 volts.  ¢ 
tential, Vi, V4. 3 volts: V2. 9 
Vo, V7. VS, VIO. zero: V6. 15 
volts. Screen-grid = potentia 
75 volts; V2. 70 volts; V3, V 
V10, zero: V7, 255 volts. 
rent, V1, 3 ma.; V2, ma.; V 
i 2.5 ma.; Vo, O.o-ma.; V6 
27 ma.; zero; V10, 
plete in its action, even on very 
Do not connect the ground 


set The diagram 


the 
Ri. v 
tone contro 
O.1-mex. : 
RT. OO 
10,000 
> RIS, 
175 ohms; 
R18, 3 


Ce, 


cai, 
mf. ; 


and current 
the volume 
“supersensiti 


1.2 


United States, 
million 
advance in 


10-tube 


shown, 
tubes, 
components 


ohms ; 


are tuning 
O2-mf. : 
O.1-mf.; ¢ 


0.2-volt : 


Plate 
* > 


wire to 


radio 
the chas- 
are now 
re- 
», the cabi- 
housed are 
they were 
a consider- 


sets 


* ensemble. 


‘stern man- 
super 
mplete in 


respect, and modern in design, which 
“replacement” 


the 
re- 


The 


for 
of this 


olume con- 
1, O.1-meg. ; 

tf, v.0oo 
Rts, 
R10, 
300 ohms : 
R16, 2.00 


SOO) ohms ; 


units; 
C6, 
S, 0.7-mf.; 
.00005-mf. ; 
C19, C20, 


character- 
control set 
ve" switch 


V8, 250 
Control- 
V2, 5.7 
volts; V7, 
‘athode po- 
volts; V5. 
volts: Vo. 
. Whe wee 
>» V6, VO. 
cur- 
ma. ; 
ma. ; 
47 ma. 

strong sig- 


the 


“Ant.” post unless a fixed condenser is con- 


nected in series, to prevent a 


burnout of 


the antenna coil in the event that a ground 
may have occurred in the power transformer. 


A good ground is important 


CHASSIS 


Ri ANO SW2 ARE GANGEO 
R2 AND SW.5 ARE GANGED 
Sw. IS A “SUPERSENSITIVE” 
SWITCH FOR “OX” RECEPTION 


Schematic circuit, 


to satisfac- 


'oo Gus 
le ud 


tory operation; selectivity and circuit sta- 
bility depend upon this consideration. The 
xround connection is conveniently tested by 
srounding one side of a 110-volt lamp, not- 
ing the brilliancy when each side of the 
lizght-line is connected to the remaining 
lead of the lamp; a dim light indicates a 
radio ground. An entire absence of 
lizht in this test usually indicates a lack 
of ground at the mara power transformer: 
in this case the local power company should 
be notified. 

Switch SW.2 
the “Phono.” 
the circuit: 
will result, 

oor sensitivity may be due to mis-align- 
ment of the tuning condensers, but the trim- 
mers of these units should not be 
ercept as a last resort. 

Since this receiver has automatic volume 
control, poor tone quality will result if the 
set is adjusted slightly off-tune. Therefore, 
it ix recommended that the volume first be 
reduced to low audibility, the set tuned for 
a point mid-way between the two extreme 
dial points of reception, and then the vol- 
ume brought up to normal, 

Another method of checking tone quality 
at this point is to substitute fer the regular 
antenna, » very short piece of wire, so that 
the volume control must be adjusted to the 
“full on” position, when the A.V.C. feature 
no longer holds, tuning being “peaked,” as 
in the ordinary types of 

A poor type “27 tube used as the second- 
detector VS, or A.V.C. VO, will result in 
poor operation. Note that tubes unsuited 
to use in these positions may test “okay” 
on a tube checker, 

In “noisy” localities it may be well to 
shunt the power line by a filter system of 
the usual type—two O0.1-mf, fixed condens- 
ers, connected in series, the two free ends 
connecting to the two line-leads, and the 
center-tap being grounded, 

Due to the high audio gain of 
ceiver, special precautions in the design 
were taken to eliminate hum beyond the 
normal, slight degree existing in practically 
all Consequently, should a complaint 
of hum arise, after climinating the usual 
possible causes check the position of A.F. 
transformer Tl. The angle of its mounting 
bracket has been carefully calculated to eli- 
minate hum and if for any reason TL must 
be replaced, be sure to retain the bracket 
and see that it is not accidentally twisted 
out of its original angle. 

The tuning condenser ‘arest the 
panel is Cl, followed by C2, and C3, 


poor 


should not be thrown to 
position unless a pickup is in 


otherwise, noise and fluttering 


adjusted 


sets, 


this re- 


sets, 


front- 
(in this 


tera = EGY 


PICK- 
v3 uP Con 


Clarion 


“Replacement"’ Chassis, 


Rig’ 


MANUAL VOL. 
CONTROL 


Mode! AC-160 A.V.C. Superheterodyne. 


for each of these cir- 
top of the respective 
Padding condenser C4A is lo- 
front skirt of the chassis 
alongside unit Ril- SW.2. Trimmers of the 
1.F. circuits are located on the left-hand 
side of the respective I.F, transformers, the 
top adjusting screw of the two being the 
grid-circuit tuning control; I.F. transformer 
L.F.T. 1 is the one nearest the front-panel, 

Connect the 175 ke, service oscillator to 
the control-grid cap of V2. and to ground. 
lho not remove any of the tubes from the 
sockets ; also, it is unnecessary to disconnect 
the control-grid cap connection from V2. 

After adjusting the I.F. circuit, connect 
a broadcast-frequency service oscillator to 
the input posts of the radio set. and tune 
in its signal at 1400 ke. Now adjust the 
trimmers of Cl and C2, respectively, for 
maximum output, 

To check the calibration of the receiver, 
whether it is high or low, the trimmer in 
shunt to CS should be adjusted until a 
erystal-controlled station of known high 
frequency is brought in, at the correct dial 
marking, with peaked tuning and maximum 
volume. If the broadcast-frequency service 
oscillator is accurately calibrated, it might 
be used in place of the broadcast station's 
signal which, however. is held within 
about 50 cycles by reason of the erystal- 
control, In this adjustment a_ test fre- 
quency of 1400 ke, should be used. Note 
that at this frequency the setting of the 
trimmer of CS will be exceedingly critical 

Now comes the problem of balancing the 
oscillator to the R.F. and detector circuits 
so that perfect tracking will be obtained 
over the entire tuning range. 

Tune the external broadcast-frequency 
test oscillator and the receiver both to 600 
ke., then slowly increase or decrease the 
capacity of C4A, at the same time continu- 
ously tuning back and forth across the sig- 
nal with the receiver tuning condenser gang 
The output meter needle will now be swing- 
ing up and down in step with the variation 
in tuning. Watch the peak of this swing- 
ing closely and readjust C4A until the swing- 
ing needle reaches its highest peak. 

Retune the receiver and broadcast-fre- 
quency service oscillator to 1400 ke, and 
re-check the trimmer of CS to make sure 
that the adjustment of (4A has not thrown 
the receiver out of calibration. Should this 
have occurred, readjust the trimmer of 3 
until the calibration is correct, and then 
check on the trimmers of C2 and C1 to make 
sure that the adjustment of C4A has not 
reduced the sensitivity. 


order); the trimmer 
cuits is located on 
tuning unit. 
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Condenser C17 is .05-mf. 
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SPARTON MODEL 40 6-TUBE T.R.F. AUTOMOTIVE RECEIVER 


{Lafoy-type Automatic Volume Control; Remote Tuning Control; Electro-Dynamic Reproducer) 


To maintain constant signal output, re- 
gardless of the intensity of the incoming 
signal (within practical limits), to overcome 
the reduction in signal intensity which will 
oceur in a given locality (due to metallic 
structures, ore deposits, ete.) it is necessary 
tov incorporate some form of volume control 
which will operate to vary the gain in the 
amplification of the reeeiver in proportion 
to the loss in carrier signal strength. Most 
automatic volume controls or A.V.C. circuits 
operate to vary the control-grid of the am- 
plitier tubes, in accordance with the A..F. 
modulation of the station's carrier; the 
“Lafoy” system, however, varies the control- 
grid bias more nearly in accord with the 
intensity variations of the station's carrier 
itself, the A.V.C., tube V6 in the diagram, 
functioning more nearly as an R.F, ampli- 
lier than as a detector. 

High amplification in this set is obtained 
through the use of a three-stage R.F. am- 
plitier incorporating screen-grid tubes of the 
“automotive” type, the output of this sec- 
tion feeding a screen-grid detector. The 
audio circuit comprises a single pentode, 
which is impedance- and resistance-capacity- 
coupled to the detector, 

The values of the components are as fol- 
lows: Condensers C1, C2, C3, C4, tuning 
units; C5, antenna compensator; C6, CS, 
C10, C12, 0.2-mf.; C7A, 0.3-mf.; B, 0.2-mf. 
C, 0.5-mf.; COA, 0.5-mf., B, 0.2-mf., C, 0.5- 
mf.; C1l1A, 0.5-mf., C, 0.5-mf.; €13, C14, 
.00025-mf.; C15A, 0.5-mf., B, 0.2-mf.; C16, 
coupling condenser, .0l-mf.; C17, .0005-mf. ; 
C18, .006-mf.; C19, 1. mf.; C20, 0.1-mf. 

Resistors R1, R2, R5, R7, 20,000 ohms; 

R4, RG, 5,000 ohms; RS, 50,000 ohms ; 
manual volume control, '4-meg.; R10, 
i-meg.; R11, 160 ohms; R12, 350 ohms. 

Correct methods for installing and serv- 
icing antennas and interference suppressors 
have been described in past issues of Rapio- 
Crarr. However, a little additional data 
is available. 

For the aerial in 
we recommend that the “false top” type 
be employed. This type of aerial is con- 
structed in the following manner: 

Fashion two pieces of drill cloth that are 
the same color as the top material, as long 
as, and approximately six inches narrower 
than the roof. On one section, lay a piece 


collapsible type tops, 


cé 
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REC "d 


EY od 
GROUND 
POST ON 
RECEIVER 
UNIT 
CONTAINER 


Pr 


Ril 





y 
TO FRAME 
OF CAR 


of light weight felt of the same dimensions, 
and then lay on top of the felt a piece of 
16-mesh copper screen wire the same size 
On top of this wire, lay another piece of 
light weight felt and over this the second 
section of drill cloth, then sew the edges 
of the combination together. 

The top deck is removed 
bows and the aerial is placed on top of 
them. The top decking is then placed back 
over the aerial. 

Where it is desired to let the top down, 
it is advisable to connect the aeriai lead-in 
wire to the aerial at the rear, and let the 
shielding on this wire, extend only for a 
distance of about three feet from the re- 
ceiver end, In such cases, the lead-in wire 
is run through the floor boards back of the 
seat underneath the car, up to the receiver, 

Note that in this receiver there are two 
fuses; one of them is of %-A. rating, and 
is connected in the “B" battery jumper 
wire, while the other is a 5 A unit located 
in the receiving unit pear the ground bind- 
ing post. 

Interference may be distinguished by the 
sound: Generator noises (climinated by by- 
passing the commutator) are tone fre- 
quencies quite different from the staccato 
tapping sound of high-tension spark inter- 
ference ; high-tension interference is a sharp, 
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Sketch of the battery box showing the location 
of the cable and the battery. 
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eliminated practic- 
means of spark suppres- 
(on the distributor and spark plugs) ; 
low-tension breaker point noise is not readily 
distinguished from high-tension interference, 
but will be the sound remaining after spark 
suppressors have been installed, Low-ten- 
sion breaker interference is difficult to elimi- 
nate. Try reversing the two primary leads 
to the coil;‘install a bypass condenser con 
nected from the engine to the ammeter and 
switch lead. 

The operating voltage and current char- 
acteristics of this set are to be measured 
with a set analyzer equipped with a volt- 
meter of the 1,000-ohms-per-volt type; the 
manual volume control must be turned to 
the full on position, and with no signal 
reception. 

The filament potential of all tubes is 6 
volts. Plate potential, V1, V2, V3, V5, 
volts; V4, 132 volts; V6, zero, Control- 
grid, V1, V2, V3, 1.5 volts; V4, 10 volts; 
V5, V6, 18 volts.  Sereen-grid potential, 
Vi, V2, V5, V4, 67.5 volts; V5, 155 volts; 
V6, zero, Vlate current, V1, V2, V3, 3 ma. ; 
V4, 0.1-ma.; V5, 8 ma.; V6, zero, 

The antenna compensating condenser C5 
is to be adjusted at the time the reeciver 
ix installed. Tune in a weak station be- 
tween 1200 and 1400 ke., turn the volume 
control full on, and then, using an insu- 
lated serewdriver, adjust (5 for maximum 
receiver output. Never adjust either the 
CdS, or the remaining trimmers, with the 
cover removed. 


Cireuit oscillation ean be caused either 
by tubes or the reeeciver itself, Cheek the 
contact surfaces between the partitions and 
the rotor shaft, making that a 
ground is obtained, Do not under any con- 
ditions oil the shaft under the contacts, 
Make sure that the receiver chassis is well 
grounded, 


sure good 


For best results it is essential that the 
receiver unit be located so that the remote 
control flexible-shaft runs direct (that is, 
without sharp bends). 

The battery circuit for this receiver is 
unusual, as indicated in the diagram; an 
additional fizure illustrates the connections 

The 
ix about 2! 
20 ma. 


battery consumption of this set 
A.; the “B” requirements, about 
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Complete schematic circuit of the Sparton model 40 receiver using the new Lafoy system of automatic volume control. 
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A DX CLUB 


Editor, Rapto-Crart: 
Due to the fact that I’m one of the 
great “army” I let my subscription ex- 
pire. However, through some sort of 
good luck I always manage to get hold 
of each issue of Rapio-Crarr and enjoy 
them greatly. I'm interested more or 
less in the DX side of radio and in four 
years have logged close to 900 stations 
on the broadcast channels. Sixteen coun- 
tries are represented in my log. There 
are many other DX’ers who have bigger 
and better logs than mine, but for four 
years “pleasure” I feel well satisfied. 

If there are any of your readers inter- 
ested in DX, I'd like to hear from them; 
more so if they feel like joining a good 
DX club! Full details of the above club 
will be sent to all inquirers. 


Joseru STOKES, 
7318 Woodlawn Ave., 
Swissvale Station, 
Pittsburgh, Pa. 


BIGGER AND BETTER 
COMPLAINTS 


Editor, Rapto-Crarr: 

I wish to voice my opinion regarding 
two articles which have appeared in re- 
cent issues of Rapvto-Crarr: The first is 
regarding the electrolytic condenser rec- 
tifier experiment described by Mr. P. M. 
Jarowey in the December, 1931 issue of 
Rapio-Crart. It seems strange that the 
method of connection used by Mr. Jarowey 
is that which all electrolytic condenser 
manufacturers advise against. I would 
appreciate comments from Mr. Jarowey 
on this point. 

The second complaint that I have is 
with regard to the “B” eliminator on 
page 677 of the May, 1932 issue of Rapto- 
Crarr. In my estimation, no bell-ringing 
transformer that I know of will light an 
’80 and besides present prices of power 
transformers make such a scheme ridicu- 
lous. I would also appreciate hearing 
from Mr. Schuldt, author of the above 
mentioned article, on this point. 


E. ARNOLD. 
Fordham Rd., 
Bronx, N.Y. 


42 W. 


(Below, we print first the comment of 
Mr. Jarowey, and then we hear from Mr. 
Schuldt, on the above mentioned points.— 
Editor.) 
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IMPORTANT NOTICE 


In the interest of those readers who do not 
like to mutilate this magazine, we have asked 
our advertisers not to place coupons in their 
advertisements. 

Instead of the usual coupons, you will find 
a number of convenient post cards inserted be- 
tween the last page and the back cover of 
this magazine. 


This new service will save you time and work. 
No need to cut coupons, fill in your name nor 
hunt for and address envelopes. Moreover, 
the space for your name on a coupon is usually 
so small that the advertiser is often not able 
to make out your writing and then you wonder 
why vou de not get the literature sent for. 

Then, iast but not least—the postage for a 
pistal card is only Ic whereas a letter costs 
2c and will soon perhaps cost 3c if Congress 
raises the first-class postal rate. 

Read the advertisements and then turn to the 
page containing the special postal cards. De- 
tach, fill out and mail the card of the adver- 
tiser whose literature or offers you want to have 
sent to you. 


Mail your card today! Show the advertisers 


that you appreciate their cooperation and 
thoughtfulness. 





MR. JAROWEY'S ANSWER 
Editor, Rapto-Crart: 


I have at hand your letter with Mr. 
Arnold’s objections, and wish to thank 
you for bringing it to my attention. 

Since the readers of Rapio-Crarr have 
shown such interest in the article from 
last December’s issue I have answered a 
number of letters personally, 

I have conducted a number of tests for 
actual operation of the device and the re- 
sult is as follows: 

I picked first, a Silver-Marshall sepa- 
rately excited dynamic speaker that was 
designed for an ’80 tube and a paper con- 
denser for rectifier and filter respectively. 
Under actual load, the voltmeter showed 
90 volts at the terminals with the recti- 
fier tube and condenser; the final ripple 
(120-cycle hum) was 18 volts A.C., so 
there it is, a drop in voltage from 150 
volts D.C. at no load to 90 volts and 46 
ma. at full load, and considerable ripple 
voltage with it. 

I then took the same base and trans- 
former (with 250 ohms secondary resist- 
ance) and applied both plate terminals 
to the electrolytic condenser positive elec- 
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trodes, and, as shown in original diagram 
the result was as follows: No load volts, 
128; with dynamic speaker-field as load, 
99 volts was obtained and the final ripple 
as 3.15 volts A.C., (50 ma. flowing). The 
resultant hum was barely perceptible to 
the ear. A pair of conventional condens- 
ers (electrolytic) were used. 

I have also wound a special trans. 
former for 165 volts on both sides of the 
center tap, and made a plate supply unit 
for a Freed-Eisemann model NR9 using 
5’01A and 1-’71A tubes, with a pair of 
4 mf. electrolytic condensers, and as good 
reception was obtained as with any eli- 
minator of that voltage. 

If it is necessary, I can make a pho- 
tograph of the speaker excitation with all 
meters connected and under actual opera- 
tion at a few days notice. I do not intend 
to argue with manufacturers, for that is 
outside my interests but the fundamental 
principle has been scrutinized from every 
possible angle for errors and given every 
chance to prove itself, and that is what 
I am trying to defend. So there it is, 
this is not an empty pipe dream, but an 
actual reality. 

Thanking you once more, I will remain 


P. M. JaRowey, 
815 Merchant St., 
Ambridge, Pa. 


FROM MR. SCHULDT 


Editor, Rapto-Crart: 


Answering Mr. Arnold’s opinion of my 
suggestion for an emergency “B” elimi- 
nator in the May issue of Rapto-Crart. 
he evidently overlooked the word “emer 
gency.” 

I happened to need some D.C. voltage to 
adjust a 150 V. D.C. meter, and did not 
have it available, neither did I have a 
power transformer, as he suggests. Here 
in Florida, we cannot stick our head out 
of the window and get anything we need 
When we want something in radio parts, 
we wait until we can send for them, im- 
provise what we have, or go without them. 

He states he does not know of a bell- 
ringing transformer that will light an 
’*80. I have one, a fifty watt unit, which 
will light one, and then some! But he 
rightly assumed that I meant the ordi- 
nary 25-watt transformer which can be 
bought for around sixty cents. 


Cuas. A. Scuvutpr, 
206 So. Franklin St., 
Tampa, Fla, 


for JULY, 1932 
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RADIO-CRAFT KINKS 


Practical Hints 


From Experimenters Private Laboratories 





PRIZE AWARD: 


CONVERTING THE ATWATER KENT 
35 RECEIVER FOR AUTO USE 


By William V. Slatery 








CAR FUSE BOX BODY OF 
: CAR 
to “a+” 
ATWATER KENT 
MODEL 35 


REMOTE 


VOLUME 
TUNING CONTROL i . 
KNOB SPEAKER 8+" 




















Fig. 1 
Receiver connections after the change. 


\y/ HAT to do with the old trade-in sets 
is a problem that worries all radio 
dealers. I have found that by a little 
work almost any type of battery set may 
be converted into an auto set that works 
very well on local and other strong sta- 
tions. The “Freshman Masterpiece A,” 
Crosley Bandbox Model 601,” Atwater 
Kent 20 Compact,” and “Atwater Kent 
Model 35” sets, all work very well but the 
“Atwater Kent Model 35” gives the best 
all-around performance. 

The method for converting an “Atwater 
Kent Model 35” is very simple. This set 
is one of the most compact receivers that 
has ever been offered by any company. 
Three stages of R.F. are used all being 
controlled by one dial. Its cabinet, which 
is only 1714, x 8 x 514 inches, is made of a 
pressed metal which completely shields 
the set. As this set has a very high 
“gain” it makes a good auto receiver as 
it may be used with an aerial of any 
length without affecting the tuning in the 
least. Five type ’01-A, and one °12A or 
‘117A tubes are used. The weight of the 
set is 16 pounds. 

First let us make a list of the extra 
parts that we will need. 

One remote control unit with keylock 
switch, two controls and a flexible shaft 
and coupling. Mounting for steering 
post; 

One aerial kit consisting of 50 feet of 
aerial tape, insulating fabric, extra cop- 
per wire, top dressing for water-proof- 
ing, solder, and brush; 

Six spark plug suppressors; 

One distributor suppressor; 

Ten feet shielded battery cable; 

One “B” battery metal case (for three); 

Three 45-volt “B” batteries; 

One small cabinet-type magnetic 
speaker; 


cone 
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$5 for a Practical 
Radio Kink 


As an incentive toward obtaining radio 
hints and experimental short-cuts, “‘Radio- 
Craft” will pay $5.00 for the best one sub- 
mitted each month. Checks will be mailed 
upon publication of the article. 

The judges are the editors of “Radio- 
Craft’’ and their decisions are final. No un- 
used manuscripts are returned. 

Follow these simple rules: Write, or 
preferably type, on one side of the sheet, 
giving a clear description of the best radio 
“kink” you know of. Simple sketches in 
free-hand are satisfactory, as long as they 
explain the idea. You can send in as many 
kinks as you wish. Everyone is eligible for 
the prize except employees of ‘“‘Radio- 
Craft” and their families. 

This contest closes on the 15th of every 
month, by which time all the Kinks must be 
received for the next month. 

Send all contributions to Editor, Kinks 
Department, c-o ‘“Radio-Craft,” 98 Park 
Place, New York City. 








Several angle irons and various sizes of 
nuts and bolts. 

Bore four small holes in the rear of 
the metal cabinet of the set and four cor- 
responding holes in the engine dashboard, 
as near as possible to the steering wheel 
post. Bore one more hole in the dash at 
the point where the battery cables run 
from the rear of the set. Remove the 
dials, push the battery cable from the set 
through the battery cable hole cut in the 
dash, and bolt the set securely upon the 
dash, using lock-washers to hold the nuts 
in place. Bore four holes in the cabinet 
of the magnetic speaker and bore five 
holes in the car dash at. some place where 
the loudspeaker will be out of the way, 
connect leads to the set cable. 

Place the remote control unit on the 
steering post and connect one of the con- 
trols to the variable (tuning) condenser 
and the other control shaft to the volume 
control on set. 

Place the aerial tape on the roof of the 
car and cement it down firmly with in- 
sulating fabric and top-dressing. Run 
the aerial lead-in through the roof, so as 
to come out in the car corner next to the 
steering wheel, down through the dash- 
board and connect it to the aerial cable 
of the set. (Note—A spring aerial may be 
suspended inside the car or underneath 
if it is not desirable to go to the trouble 
of placing the aerial on the roof.) 

Fasten the metal “B” battery case with 
the three 45-volt “B” batteries underneath 
the car as close as possible to the steer- 
ing wheel and connect the leads with the 
shielded wire from the battery posts to 
the cable from the set. 
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THE VACUUM TUBE AS A POLARITY 
INDICATOR 


By Louis B. Sklar 


| fie device illlustrated in Fig. 2B was 
conceived and developed by the writer 
and used as a polarity indicator in test- 
ing the windings of medium-size trans- 
formers. 

Radio and electrical engineers may find 
uses for this device in other fields, due to 
its novel feature as an A.C. “polarity” 
indicator. 

Its operation is as follows: Fig. 2B 
shows schematically an A.C. vacuum tube 
voltmeter. Its function is identical with 
the D.C. type voltmeter shown in 2A. On 
that half of the cycle when the plate is 
plus with respect to the filament, cur- 
rent will flow in the milliammeter. The 
grid of the tube is not connected: the 
vacuum tube will therefore act as a two 
element half-wave rectifier. When the 
test clips P and A are connected to P1 and 
Al and test clips S and B are connected to 
$1 and B1 there will always be a positive 
bias on the grid. When the plate is posi- 
tive, a greater current will flow in the 
plate milliammeter and this will indicate 
that the right terminals of the trans- 
former were picked. Should test clips S 
and B be connected to the wrong secon- 
dary terminals as shown on Fig. 2C, a 
smaller current will flow in the plate 
circuit on account of the negative bias on 
the grid at the instant when the plate is 
positive. 

A variable resistor R is placed in the 
primary circuit of transformer T, thereby 
reducing the positive bias on the grid and 
also limiting the current in the primary 
winding, so that transformers having very 
fine wires and whose current capacity is 
small, can be tested. 
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Fig. 2 
The final circuit of the “polarity” indicator is 
shown at B. 
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Chart showing the variation of short-wave reception at night. 
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Chart showing variation of short-wave reception during the day. 










A comprehensive discussion of the 
factors which influence short - wave 


reception during both day and night. 





SUMMER 
SHORT-WAVE 
RECEPTION 


ADIO wave transmission takes place by the propagation of 

a “ground wave” along the ground, or a “sky wave” re. 

flected or refracted from the Kennelly-Heaviside layer, or 

by both means. The waves are subject to absorption, both 
in the ground and in the ionized upper atmosphere. The ground. 
wave absorption, in general, increases with frequency and is 
reasonably constant, with time, over a given path at a given 
frequency; it varies for earth of different conductivities and 
dielectric constants. The sky-wave absorption is not a constant 
with time, frequency, or path; it appears to be a maximum in 
the broadcast band (550-1500 ke.), decreasing with change of 
frequency in either direction. In the daytime this absorption 
of the sky wave is so great that there is practically no sky 
wave, from frequencies somewhat below to somewhat above the 
broadcast band, the specific limits varying with the season. 
Hence sky-wave propagation in the daytime is only appreciable 
in the lower and higher frequency ranges. During the night, 
however, sky-wave propagation takes place on all except ex- 
tremely high frequencies. Sky-wave propagation is subject to 
material variations, dependent upon conditions and changes in 
the ionization of the Kennelly-Heaviside layer. 

Besides daily variation of daylight and darkness, factors 
such as latitude, season, magnetic storms, and solar disturb- 
ances, have been found to have effects upon this ionization. 
These changes in ionization result in wide variations in the 
transmission of sky waves from hour to hour, day to day, and 
year to year. At the higher frequencies, received field intensi- 
ties for a given season and frequency May vary as much as 
1 to 10 from one year to another. 

At the higher frequencies, reception at great distances is due 
entirely to the sky wave. Above a certain frequency, however, 
which may be as low as 4000 ke. (see attached graphs), no 
appreciable portion of the sky-wave radiation is reflected back 
to earth from the Kennelly-Heaviside layer in a certain zone 
surrounding the transmitter. In the area bounded by the inner 
edge of this skipped zone, the received wave may be composed 
of both ground wave and sky wave (the sky wave being appre- 
ciable on frequencies up to about 6000 ke. in the summer and 
12,000 ke. in the winter); the sky wave intensity in this area 
is ordinarily much less at night than in the day. 

The outer boundary of the skipped zone is often called the 
skip distance. The skip distance increases with frequency, 
and varies diurnally and seasonally. Beyond the skip distance, 
the sky-wave radiation is received with useful intensity. 

With present knowledge of propagation conditions it is im- 
possible to postulate any formulas or make any tables or charts 
which could be used to determine distance range over any 
given path accurately. The attached graphs give average dis- 
tance ranges as observed by a number of experimenters to 
occur most frequently over a number of transmission paths. 
Through certain frequency ranges, available data. were so in- 
complete as to require extrapolation which may be considerably 
in error. Wide variations of distance range and skip distance 
must be accepted as normal. 

(Continued on page 59) 
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RADIO-CRAFT’S INFORMATION BUREAU 


SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but please observe these rules: 


Furnish sufficient information, and draw a careful diagram when and the appearance of its answer here. 
needed, to explain your meaning; use only one side of the paper. Replies, magazines, etc., cannot be sent C. 0. D. 


List cach question. Inquiries can be answered by mail only when accompanied by 


Those questions which are found to represent the greatest general 25 cents (stamps) for each separate question. 
interest will be published here, to the extent that space permits. Other inquiries should be marked “For Publication," 
At least five weeks must elapse between the receipt of a question misunderstanding. 


to avoid 





MODERN PORTABLE RADIO SET nishes the control-grid bias for V4, and the (Q.) What is the schematic circuit of the 
(161) Mr. Clarence DeNise, Easton, Pa. drop across R3-R4, bias for V1. <A small ini- original “Wasp” receiver manufactured by 
(Q.) I understand that RCA is now put- tial bias of 1.5 volts is present on these tubes Pilot Radio & Tube Co.? I have seen all the 


ting out a portable radio receiver which super- as the drop across resistor R5, The control- other “Wasp” circuits, but never the original 
cedes the old “S12” superheterodyne, although erid bias for V5 is obtained as the drop across one. Back issues of Rapio-Crarr do not seem 
batteries are retained to light tube filaments. resistors R2-R6. The audio output of V5 is to carry this diagram. - 

Are the circuit data concerning this set transferred, by means of the A.F. choke, coup- (A.)) Factory diagrams of this set are now 
available? ling condenser C5, and potentiometer R7,. out of print. The circuit is shown in Fig. Q 

(A.) Our inquirer undoubtedly refers to The R.F., oscillator, and I.F. adjustments 162. It has not previously appeared in Rapio- 
RCA Victor Portable Radiola Model P-31, the Of the Model P-51 portable set are similar to  Crarr, 
schematic circuit of which is reproduced in those of the Model M-30 automotive receiver : —- 

Fig. Q.161. The front view of this set ap- described in detail in Data Sheet No. 64, in MICROPHONE POSITION 

pears on page 721 of the June, 1932 issue of the April, 1932 issue of Rapio-Crarr, (163) Mr. L. O. Fischer, Bronx, N. Y. 
RKapio-CraFr. As partly indicated in the dia- ; Due to the fact that second-detector V5 fune- (Q.) Is there any advantage to be gained 
gram of connections, a circuit of exceptional tions also as the A.V.C. tube, it must remain y placing a microphone at a distance from 
design is incorporated in this receiver, in its socket during alignment adjustments; 4 speaker or orchestra? 

Following are the operating constants for consequently, this procedure is described below : (A.) Modern practice is to use a microphone 
the tubes : Filament potential, all tubes, 2 volts. Set the volume control of the receiver at haying low noise-level, such as the condenser, 
Plate potential, V1, V2, V4, V7, V8, 150 volts: maximum. Then, reduce the output of the or the more recent dynamic type—compensating 
VS, 45 volts; V5, 1.5 V. negative; V6, 145 external service oscillator, = = coupling to the reduced sensitivity by increased gain in 
volts. ~Control-grid potential, V1, 0.2-volt ; V2, the receiver, until a definite reduction in out- the voltage amplifier, Thus, singers may be 
V4, 0.5-volt; V5, V6, 1. volt; V5, 2 volts; V7, put meter reading ed obtained. it this low placed 6 to 12 feet, and the piano °5 feet away, 
V8, 14 volts. Screen-grid potential, V1, Vz,  ‘*"put the A.V.C. action is not sufficiently flat ag compared with the former “close pickup” 
V4. 65 volts: V3. V6, V7, V8, none; V5, 150 to interfere with the correct alignment of the at 6 to 12 inches for the singer and 5 or 6 
volts. Plate current, V1, V3, V4, 5 ma.; V2, various circuits. fect for the piano. Increasing the distance 
0.2-ma.; V5, zero; V6, 2.5 ma.; V7, V8, 1.5 ma. Parte e SgyES between band and mike increases the apparent 
Sereen-grid current, V1, V4, 1. ma.; V2, 0.1- PILOT “WASP” CIRCUIT size of the former; also, the relative sound 
ma.; V3, V6, V7, V8, none; V5, 4 ma. (162) Mr. N. Genota, Dubuque, Iowa. value of its component instruments, 

Condenser C1 reduces the detuning effect 
of the antenna. Pentode V5 has a triple use, 
functioning as an A.V.C. tube, a diode second- AFTA AFT.2 ‘OLA 


RFC 
detector, and a triode A.F. amplifier, The 
action is as follows: us 
The I.F. signal voltage is applied to the F) > 
filament and plate of the second-detector V2, 
and is then rectified by straight diode action. Cc Ad x 
The audio output is then applied to the control- aM 0002-mF ~ 
grid and filament of the same tube by means F™ *o0014- -0001-MF r\. 
ANT. F2 “er qunem) 


of coupling condenser C2. Tube V5 then acts 
as an A.F. amplifier, the screcn-grid acting as 
the plate; resistors R1 and R2 in combination 2 re ( io —, 3 PHONES 
act as the grid-leak across which is developed 4/ OHnmMS } 

the A.F, potential. Since the I.F. signal must onses E 
pass through resistors R35 and R4, a potential GND A 
for automatic volume control is thus con- 
veniently obtained; the drop across R35 fur- Fig. Q. 162. The circuit of connections in the old, original Pilot “Wasp” short-wave receiver. 
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Fig. Q. 161 
Schematic circuit of the RCA Victor Portable Radiola Model P-31. A reflexed pentode, V5, makes this circuit particularly interesting. 
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Fig. 2 


Circuit showing the method of coupling a ‘24 
push pull. The pentodes are used as triodes. 
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THE PENTODE— 


A TRIODE 


By C. H. W. NASON 


ECENTLY some attention has been 
paid to the operation of the pentode 
tube as a triode. That is to say— 
with the screen-grid tied directly to 

the plate side of the output impedance 
(instead of the usual connection, the “B” 
plus side of this impedance), so that the 
potentials of these two elements are iden- 
tical as regards both static and dynamic 
values. The curves given in Fig. 1 show 
the totalized current for various values 
of grid and plate voltage. (This graph is 
available through the courtesy of the 
Cable Radio and Tube Corp.) 

Upon these curves there have been 
drawn the load-lines for load impedances 
of 4,000 and 10,000 ohms, respectively; 
these being the loads possible with appa- 
ratus originally devised for use with °45s 
or °’10s. Computation of the harmonic 
content at these two values of load impe- 
dance, and with the maximum allowable 
grid swing or signal input based upon 
data obtainable directly from the curves 
and calculation of the power output ob- 
tainable under the same conditions, show 
that the ’47 operated in this manner has 
not only an entirely different aspect but 
that it is a tube superior in many ways 
to cither the ’47 in its normal connection, 
the *45 or the ’10. 

Based upon these calculations let us see 
what the relative merits of the possible 
arrangements may be: 


Plate Power 


Plate Grid Milli- Output Load 


Tube Volts Volts amps. Watts Ohms 
"45 250 -50 34 1.6 3900 
"47 250 -16.5 32 2.5 7000 
10 250 -22 10 4 13000 
"47 250 -20 24 75 10000 

(triode) 
°47 250 -20 24 95 4000 
(triode) 
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The power input to the plate circuits 
under the above conditions would be (ob- 
taining the bias by means of a resistance 
between cathode and ground). 


Plate 
Tube Watts 
"45 = =610.2 


"47 8.5—about 10 watts counting the 
screen-grid current. 


10 2.72 
"47 6.5 
(triode) 


The actual power efficiency may be seen 
to vary but slightly except in the case of 
the ‘47 as normally operated. By oper- 
ating the ’47 pentode as a triode, with a 
plate voltage of 300 and a negative grid 
potential of 25 volts, it is possible to ob- 
tain approximately the same power output 
as with the ’45 tube with a power input 
from the supply circuit of but 8.1 watts 
(plate current 27 ma.) The total poten- 
tial required is 325 
volts as compared 


Fig. 1 


Plate characteristics of the °47 as a triode. 


The grid swing required for the full 
power output obtainable is but half that 
required for the ’45 and not much more 
than is required by the ’47 in its normal 
connection. The distortion is much less 
however than in the case of straight pen- 
tode operation; and the tendency toward 
frequency discrimination due to varia- 
tion in the load impedance with frequency 
is much less pronounced than in the case 
of the pentode proper. 

It is rather obvious, then, that in the 
’47 as used in a triode connection we have 
a new tube of highly desirable character- 
istics,—a tube, furthermore, that may be 
employed with existing apparatus (since 
the transformers normally required for 
use with the ’45 or ’10 may be employed). 
The power sensitivity resulting from this 
connection is much higher than that of 
the ’45; and the power output obtainable 
in the push-pull connection (about 4.25 
watts) is sufficiently high for nearly all 
purposes other than in the case of audi- 
torium use. 

In order that the amateur and techni- 
cian may readily achieve an amplifier of 
this type, for actual service in the 
home or field, the writer submits herewith 
the data covering an amplifier suitable 
for use either from a phonograph pickup 
or microphone. Two variations of the d 
sign are given, dependent upon the gain 
required of the amplifier and the service. 
They are shown in Figs. 2 and 3. 








with a total of 300 
volts for the ’45. 
With a load impe- 
dance of 10,000 ohms 
the harmonic content 7 
is sufficiently low to 
permit the use of a 
single tube; however, 
the power output is 
rather low compared 
to that obtainable 
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with a load impe- 
dance of 4,000 ohms. 
Under this last con- 
dition the  second- 
harmonic content is 
sufficiently high to 
require the use of a 
push-pull system so 
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as to cancel the even 
harmonics. 
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Fig. 3 


Schematic of a microphone amplifier using the new arrangement. 
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THE “MEGADYNE” 


(Continued from page 13) 


To do this it is necessary to tune the antenna, 
which may not be the best arrangement for 
regular sets, but is THE best arrangement for 
this set. 

Referring again to the circuit, we first have 
condenser C1, which is used to tune the an- 
tenna. Its capacity is .0005-mf. C2 is a small 
molded bypass condenser, .00025-mf, It is a 
new addition to the Jnterflex idea, and ix quite 
necessary in this circuit. It will be found that 
the circuit does not operate well without the 
condenser at this point Remember that all 
connections between (1 and the control grid of 
the tube should be just as short as possible, 
They cannot be too short. 

As to the crystal detector, in the Interfler 
circuit, I recommended the use of a Carbor- 
undum detector. It is still perhaps the best 
detector for this purpose, but unfortunately it 
is no longer manufactured. I therefore substi- 
tuted a fixed crystal detector which is of the 
iron-pyrites variety and which works very 
well in this particular circuit. I do not recom- 
mend a galena detector as it is not stable 
enough. Next to carborundum, iron pyrites is 
the best. 

Note that, tn this circuit, the detector works 
best in only one direction. Try reversing its 
connections, and you will quickly find out 
which is best. It is not possible to do this on 
locals as the circuit will be found to work 
even without the crystal for strong locals. It 
is only on distant stations when the necessity 
and superiority of the crystal detector becomes 
apparent. When trying to ascertain which is 
the best position for the crystal, tune in a DX 
or weak station and then find out which way 
it works best. Then leave it in this position. 
It will be found also, that some crystals are 
better than others. I therefore recommend that 
you obtain several and find out which gives 
loudest signals. Once tightened into place. the 
crystal needs no further attention. and it is 
not likely to be burned out unless, of course 
lightning should hit your acrial: under norma} 
conditions the crystal will last for years. 

Regarding the tube, the circuit will be found 
to work well with such tubes as the 222, 224, 
247, 232 and 238. I found, however. after 
having tried all the newer tubes, that the best 
results are obtained with 238 tube. 

Condenser C4 may be .00025-mf. to .0005-mf. 
The best one is ascertained by experiment. 
Condenser CS is of the variable compression 
type, obtainable on the market. the value 
being from .0003-mf to .001-mf. This condenser, 
while adjustable, is not used as a variable, and 
once adjusted remains in that position. 

It will be seen that the cathode of the tube 
is connected to ground. The use of a resistance 
in the cathode circuit brings no advantage in 
this circuit so it is omitted. 

As to the loudspeaker, remember, we have 
not any too much volume, and for that reason 
only a good magnetic loudspeaker will perform 
well. I have used successfully the better mag- 
netic types which are available now, such as 
the RCA 103, Amplion Adjustable and also 
Baldwin loudspeaker units, which are very low 
priced and which, with the addition of a good 
horn, perform remarkably well. 

Regarding batteries, the “SS tube uses 
volts; the current consumption is low, i.e., .3- 
ampere. You can either use a 6-volt storage 
battery, or otherwise five new dry cells. If 
the set is used over a length of time, another 
dry cell can be added, You can tell by the 
dull incandescence of the tube’s heater if the 
tube is operating at the right voltage. It 
should be dull red, If it gets too brilliant it is 
a sign that you are using too much “A” volt- 
age, This tube being constructed for auto- 
mobile work where the voltage of the auto- 
mobile battery varies from 714% volts when 
freshly charged down to 5 volts when run 
down ; it will be found that the set will operate 
well on five dry cells over a long period of 
time, unless, of course, the set is used con- 
tinuously. 

“EB Voltage: I recommend the use of 155 
volts, though the set will be found to work well 
with only 90 volts. 

The novelty of operation lies in the 
fact that the so-called screen-grid voltage con- 
nects to the control grid—the cap of the tube. 
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fications on GOLD SEAL Radio Tubes 
and your “Sales Plan” for Service Men. 


Name 


Address 


City State 
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And here is where some caution is necessary 
If you use 135 volts, take a tap of 221, yy 
the neyative end of the “B” b 
tery. This tap goes to one side of the tick 
as shown, 

The three circuit tuner as used in this 
cuit may be any good type as long as it folloy 
specifications. The secondary, wound on 
bakelite or ordinary cardboard tube 24, in 
high. The tube is wound full 13g inches w 
No. 30 D.C.c. wire. There are 6S turns 
together. The tickler measures 1% inches 
diameter and about 1% inehes wide. 1 
wound with the same size and kind of w 
as the secondary, and there are 52 turns 


together. The three circuit tuner specified has 
the usual primary, In this set it is not used 


and no connections are made to it. 


Additional Notes 
CAUTION. When making your tickler 
nection to the “B” battery, after everythins 


is connected, and the tube lights, place the ser 
in operation. The tap on the “B”  batre 

should not be more than 22% volts, counting 
from the —B side. Considerably louder signals 
may be obtained by increasing this voltaz 
to 45% volts, and here is where you hare 
to be careful. Certain types of tubes 

used with a voltage higher than 2214 will 


“cherry” the grid, that is—due to th 
extra current flowing—the grid becomes ov 
taxed. If you find that the grid gets red 


hot, disconnect the excess voltage immediate! 
and go back to 22% volts, as otherwise you 
will blow out the tube; but this does not 
| apply to all tubes. Certain tubes as, for in 
stance RCA, or Cunningham 358 are not 





affected in this manner, and they will take as 
high as 6714 volts on the control grid without 
cherrying. Therefore, always be sure to watch 
the grid and see that it is not overloaded I 
may add that I have not found any tubes that 


give better results (louder signals) when a 
voltage higher than 45 is used on the contre! 
srid. 


Adding extra voltage on the control grid does 


one thing, it gives stronger regeneration and 
makes for louder signals, but it is also mor 


difficult to control the regeneration, particularly 
on distant stations when it will be found 
22 volts is really better. 

Condenser CS is important because it adds 
to the volume of the signal. It is critical and 
should be adjusted to the lower waveband 
thigher frequencies). Seleet a station betwee 
200 and 250 meters, The signal should 1 
loud. Then with a screwdriver, whi: 
should be insulated, begin slowly to adjust | 
adjustable condenser, You will find that 
justing this condenser also affects the tuni 
somewhat. It will, therefore, also be necessary 
to adjust the tuning condenser (1 slightly 
til you reach a point in your adjustment of + 
where the signal comes in loudest. Some tu 
have a tendency to “motorhboat’—a 
clucking, puttering noise is heard in the loud- 
speaker; condenser CS correets this condition 
to a great extent, When the best adjustme 
has been found for the lower waveband, leave 
the condenser and do not touch it thereaft 
Ibo not try and use too much regeneration on 
the tickler because you will then get distortion: 


be too 


Sort 





although the signal will be louder. test 
sults will be obtained when the set oscillates 
slightly, or just below the oscillating (whist 
ling) point. 

If, in rare instances, you find you cannot 
get the set to oscillate, try inereasing t! 


capacity of condenser C4, A larger condense 


here sometimes helps. If the set still refuses 
to oscillate, it will then be necessary to us 
a higher voltage on the control grid. Try 45 


volts with a series resistance so as to keep 
the grid from getting red. 

Sometimes reversing the polarity of the tub 
heater or tickler leads helps. 

Outside of this, the set will 
be found to be tricky. It 
normally in all instances, 

Of course, the set may also be used wit 
headphones substituted for the loudspeaker, and 
in this manner we will be able to 
stations because naturally stations 
thousand miles away are not received on tlie 
loudspeaker except under unusual conditions 
The set is really remarkable for DX work 

(Continued on page 58) 


probably net 
should perform 


zet more 
sever 


for JULY, 1932 








OR 
F St 
wire: 
open 
mike 
fittin 
the 
open 
thro 
shift 

mr 
its 0 
use 
meet 
be a 
whic 
open 
ness 
devi 
rigid 
toric 





T 
men 
lar 
plat 
ente 
turt 
side 
pea 
has 
The 
bak 
lon; 
to | 
able 
or 
T 
in. 
The 
dra 
ins 
fro 
sick 
wit 
vid 
the 
len 











you 
het 
in 

not 
bOuUT 
itch 
I 
hat 
1a 
trol 


loes 
and 


lore 


ir'ly 





uly 


not 
orm 


pith 
and 
ore 
eral 
the 
ms 


rk. 


32 












THE INSTALLATION OF 


ANTENNA LEAD-INS 


By HERNDON GREEN 


ORMERLY, practically all radio sets were in- 
F stalled by bringing in the aerial and ground 


wires under the window or through a small 
opening in the floor, the reason for such a 
makeshift being that no simple and practical 


fitting was then available. Window wires have 
the habit of shorting or breaking from the 
opening and closing of the window, while wires 
through the floor are frequently pulled out in 
shifting the radio or cleaning around it, 

The Woodruff “Super-Thru,” which derives 
its name from the fact that it is designed for 
use THROUGIL the wall, was developed to 
meet the need for a lead-in fitting that would 
be attractive both in appearance and price, and 
which could be installed through a single round 
opening the size of a nickel coin in any thick- 
ness wall, and without a metal wall box. The 
device, of course, Was constructed to mect the 
rigid requirements of the Underwriters’ Labora- 
tories. 











“Super-Thru” 
installed properly. 


Ilustration showing how the 


looks when 


The inside plate is very small. The attach- 
ment plug is polarized and will not fit a regu- 
lar electrie socket. On the rear face of the 
plate there are two small, sharp pins which 
enter the wall to prevent the plate from being 
turned out of line after installation. The out- 
side plate is also very small and neat in ap- 
pearance, It carries heavy terminal posts and 
has a built-in resistance-type lightning arrester. 
The plates and plug are molded of dark brown 
bakelite. The lead-wires are about 18 inches 
long and are attached to the inside plate ready 
to be installed, This device is equally adapt- 
able to installation through papered, plastered 
or wood walls, 

The Super-Thru is easily installed, A 15/16 
in. diameter hole is made at the point of entry. 
Then, as shown in 1 in the accompanying 
drawing, the inside plate is inserted from the 
inside of the house, and the insulation stripped 
from the leads on the extended part. The out- 
side arrester block is placed in position at 2, 
with the leads through the openings pro- 
vided. The wires are bent and fastened under 
their respective posts at 3, and the excess 
length cut off. At 4, the aecrial-ground leads 
are attached and the two small tension screws 
tichtened, which serves to draw the entire 
assembly’ tightly against the wall. <A cord from 
the plug to the set finishes the job. 

In most brick or stone houses it will be 
possible to install the Super-Thru through the 
lower edge of the wood window frame. In such 
eases it is usually best to make the opening 
half-way through from the inside of the house. 
then line up the bit and make the opening 
from the outside of the house to meet it, other- 
wise the bit may run out too low or too high 
on the window frame, It takes about 10 min- 
utes with a %-inch “star” drill to make an 
opening through a brick wall. Don't waste 
time and effort with a° cold chisel. 

In cases where the radio is not against the 
outside wall of the house, bring the leads in 
in the usual way under the floor, place a strip 
of wood across the floor sills at the point of 
installation to represent the outside wall, and 
install the Super-Thru vertically through the 
floor, taking care that the inside plate fits up 
against the wall correctly. 
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last installations made it 
the radio to be moved. But. by providing sev- 
eral outlets in the heme, you will be able to 
xet much more use of the radio. During hot 
weather the political speeches and other pro 
xrams may be received more comfortably in a 
cooler part of the house than they would be 
where the set was located during the winter 
months, An outlet in the guest-room enables 
the host to connect the set for the pleasure of 
the visiting friends, while one in 
will prove convenient, 
sickness, 

Ly connecting all the outlets on one side ot 
the house to one acrial, a complete job will 
not be expensive, yet it will afford a nice 
profit to the Service Man. 

In order to meet with the requirements of 
the National Electric Code, as adopted by 
most towns and cities, the lead-in wires must 
enter the building through non-combustible 
non-absorptive, insulating bushings slanting 
upward from the outside, or through other 
approved equipment designed to give adequate 
insulation and protection, 

The Super-Thru- has the 
Underwriters’ Laboratories, and will meet the 
requirements of any electric inspector, 

The acrial and ground wires are outside the 
building and the customer does not see them 
at close range, but the lead-in is very con- 
spicuous, for it is to the radio, which is 
usually in a prominent part of the home. The 
Super-Thru puts a finishing touch to the aerial 
installation that lifts the entire job out of the 
class of amateur work. Even if the present 
aerial is satisfactory, the radio owner is inter- 
ested in a workmanlike appearance for the lead- 
in. Many dealers and Service Men are making 
a sale on almost every repair job they have. 
just by showing this new product to the radio 
owner, particularly to the lady of the house. 


impractical for 


the bed room 
indeed, in times of 
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‘+ SET 
‘a | X GROUND 
Fig. 1 
The procedure used in installing the “Super- 
Thru.” In (1) the inside plate is installed from 


the inside of the house; in (2) the lightning 
arrester is placed on the outside of the building 
and the leads pulled through the wall as shown. 
The leads are cut to their respective length as 
at (3) and the antenna and ground leads at- 
tached as indicated at (4). All “messy” and 
unsafe wiring are thus done away with. 
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~ * 
2-Watt Kit ~ let 
List price . 
$8.00 


HANDY KITS 


{-Watt Kit 
List price $6.00 


Grid 
Bias Kit 
List price $3.70 


(See your prices below ) } 


ORE GOOD NEWS! Our first Handy 
Certified Kit made such a hit with 
Servicemen that we have added two more. 
Three I.R.C. Kits now, supplying every 
possible range you need for any radio set. 


The 1-Watt Kit (20 Resistors) — 500 
ohms to 3 megohms—gives you thousands 
of ranges, easily obtained from the formulas 
we supply. 


The 2-Watt Kit (20 Resistors) — 500 
ohms to 500,000 ohms—provides all the 
needed high-wattage units. 

The Grid Bias Kit (10 Resistors—for bias- 
ing °24, °26, '27, "71A, °10, °45, °50 and 
’47 tubes. Complete information on proper 
biasing of tubes with every kit. 


Each Kit is Factory Sealed, Factory Tested, 
Factory Guaranteed. With either of the 20- 
unit Kits, we send the famous I.R.C. Resistor 
Replacement Guide and Color Code Chart 
FREE. See your jobber or mail the coupon. 


INTERNATIONAL RESISTANCE CO. 
Philadelphia 


Toronto 


RESISTORS 


two ranges alike 
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| 
| 
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INTERNATIONAL RESISTANCE CO. 
2006 Chestnut St., Philadelphia C-7 
Gentlemen: 

I enclose check (or money order) as 
noted for which please see that I receive 


Metallized Kit. 
($3.50 for 1-Watt Kit (1) $4.65 for 2-Watt Kit 


[() $2.15 for Grid Bias Kit (Prices higher 
in Canada.) 


Name 


Address 





City | 
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Build the 


MEGADYNE 


i-Tube Pentode 
Loudspeaker Set 


We have important parts for the con- 
struction of the famous “MEGADYNE” 
1-Tube Pentode Loudspeaker Set—-all parts 
are listed as lowest wholesale prices. 

Part 


No. ITEM PRICE 
3809 Frost 6-ohm rheostat......... each $.18 
5873 Eby 5-prong socket o..ecach Jf 
3125 Acratest .00025 mfd. Type J 

Mica Cond. ‘ ‘ --each 09 
4254 Fahnestock clips, ‘set S.ccees set .10 





4405 25 ft. roll colored R.C. wire...roll 11 

5126 Kurz-Kasch knobs, set of 2....set 15 
2881 Acratest variodenser .0003 to .001 
mf. type G10 variable condenser 

each 12 

5142 qornig r port. dial 4” diam....each .59 

pe "38 pentode tube (Univers a 77 

5169 Bykov panel, 7x10x3/16” 1.50 


Total Value of Parts $3.78 
Special Price—Complete $3.40 
20‘* Deposit must accompany 
each order. 
SEND FOR OUR NEW 
100-PAGE CATALOG 
Over 3,000 Items at Lowest 
Wholesale Prices. 


Federated Purchaser inc. 


Dept. R 
25 PARK PLACE _NEW YORK, N.Y. 





Moisture proof, rugged 
and able to withstand 
heavy mechanical 
shocks, as proved by 
exhaustive tests In 
actual use Lynch 


Suppressors have been 
found to be thor- 


LYNCH 


Automobile : aie Ors 
LYNCH 
Radio 
Suppressors For connection to each 


spark plug. 


Types to fit ALL a 


makes of cars. Based « NCH 

on the famous LYNCH 

Metallized = principle 

which insures depend- For connection to common 
ability and long life. cable to distributor. 





LYNCH 
Automobile Suppressor 
Kits 
include necessary sup- 
pressors and sturdy 1 mfd. 
ignition condensor. 
Type LS4 Handipak 

(4 cylinder) 


Automobile Radio 














_ Servicemen’s 
oughly reliable and 
satisfactory. se & . nae 
— Type LS6 Handipak 

New Low List (6 evinter) 
ertes of all Cc $4. $2.55 

(formerly 60¢) Type Lee, iiandinak 
Servicemen’s Cost 30c $5.25 $3.15 
Write for illustrated catalog giving complete in- 


formation on automobile suppressor units, and 
LYNCH Resistors for all radio requirements. 
LYNCH MFG. CO., Inc., 1775RC Bway., N. Y. C. 











throughout the world via short waves, 
Your ordinary receiver cannot tune in 
these low wave stations WORLD- 
WIDE RECEIVER gets 14 to 550 meters. 


AT LAST: 
Built 





Dept. U-15, 








SHORTWAVE 
RECEIVER 


Listen 
in DIRECT to 
London, Paris, Ber- 
iin, Buenos Aires and 
other broadcasting stations 









AERO SHORT WAVE CONVERTERS 
Convert Your Present Set Into a Short Wave 
Super-lleterodyne 


A. C. MODEL $12.50 D. C. MODEL $11.50 


by pioneers in the 
















of reception, A masterpiece 


batteries, dynamic speaker, 


pr 
Ch complete Catalog. 


CHAS. HOODWIN COMPANY 


ERO WORLDWIDE 









The Perfect Auto Radio ONLY $20.00 

manufacturing of Auto Radio 
‘e guarantee 1000 miles radius 
Radio Engineering Lates 

model 6 Tube Aero Pentode 
Auto Radio. Price of set only 
$20 00 Set complete with tubes 


— Seay oo and noise sup- 
$39 Send f 


4240 Lincoln Avenue Chicago, Itineis. 











HOW TO SOLDER ALUMINUM 


By HARRY L. WHITE 


IIE failure of aluminum to respond to ordi- 

nary methods of soldering has always puzzled 
radio men, as well as other users of this versa- 
tile metal. The reason is simple, but not gen- 
erally understood. Aluminum has a natural 
coating or film of aluminum oxide over its en- 
entire surface, and this is not removed by any 
of the soldering fluxes in common use. So 
strong and tenacious is this oxide film that it 
resists the dissolving action of the strongest 
paste, liquid or powder fluxes, and it causes 
the hot, molten solder to roll like water off 
the back of the well-known duck, 














Photograph of the kit y to fully 
solder aluminum. 


In view of these past difficulties, the develop- 
ment of a really successful aluminum solder is 
news of considerable interest, The new ma- 
terial is known as “Alumaweld,.” and is sup- 
plied in the form of 10-inch bars that out- 
wardly look just like the ordinary solder. It 
must be used with a special powdered flux, 
which is applied to the work like powdered 
rosin. This flux is furnished in a small, handy 
bottle. 

A stock sample of Alumaweld, received for 
test by Rapio-Crartr, was tried on two typical 
jobs such as the radio constructor, experimenter 
or Service Man is likely to encounter in his 
everyday work, First two pieces of aluminum 
were soldered together, to form a joint that 
could be used in making shield cans, etc. : then 
a copper wire was soldered to a sheet of alumi- 
num, to form a “ground.” The resulting joints 
proved to be tight and strong, and could not 
be pulled apart by two men, each holding an 
end of the work with a pair of pliers. In 
fact, the copper wire broke off without the 
joint itself showing any sign of weakness. 

The requisites for the successful use of 
Alumaweld are an extremely hot iron and spot- 
lessly clean metal surfaces. For most jobs the 
use of a gas flame is recommended, but a medi- 
um size radio iron seems to be satisfactory for 
light work. A stiff, sharp wire brush is sup- 
plied with the solder, and the user is told to 
use it vigorously. The flux, when heated pre- 
liminary to the application of the solder, 
smokes up considerably and produces a pun- 
gent odor, but this is no more objectionable 
than the action of other fluxes, 

This new solder is useful for a wide variety 
of purposes, and for other metals besides alumi- 
num. According to the claims of its manufac- 
turers, it is several times as strong as common 
solder, and can be machined, polished and 
plated, It will expand and contract with the 
metal to which it has been applied to the ex- 


tent that it will not crack because of normal 
changes in temperature su¢h as occur in cylin- 
der blocks, crank cases, water jackets, radiators, 
ete. It will not erystallize excessively or giv: 
way when subjected to extreme vibration. 

Alumaweld is used very much Hke ordinary 
solder, but since it requires a powdered flux 
rather than a paste, it must be handled a 
tle differently. The work to be soldered m 
be supported in a horizontal position, so tl 
the flux will stay in place. If two pieces 
aluminum are to be soldered together, each 
“tinned” separately, and the tinned surfaces 
are then placed in contact and the heat applied 
If there are no parts in the immediate vicinity 
of the joint, a clean gas flame should be used, 
so that the solder melts in thoroughly, Other- 
wise, a very hot iron will do the trick. 

The accompanying drawings show the correct 
method of performing a representative sold: 
ing job: the placement of an aluminum shield 
or partition on an aluminum base or sub-pan: 
After the lip has been bent, the sheet is 
clamped upright in a vise, and the top surfac 
of the lip scraped off with the wire bru 
until it is bright and shiny. A thin layer of 
the powdered flux is then distributed over it 
and the Alumaweld and the hot iron applied 
together. See Fig. 1. 

The heat must be applied much longer than 
in the case of ordinary soldering. The fux 
must be boiled out thoroughly, to give it a 
chance to destroy the troublesome film of alumi 
num oxide. The iron should be moved back 
and forth slowly along the metal until the 
solder assumes a clear, limpid consistency, 

This operation is repeated with the sub- 
panel, A little more time may be required wii! 
this piece, because the metal on both sides of 
the joint will tend to conduct away the heat 
See Fig. 1B, To complete the job, the two 
tinned surfaces are simply brought together, as 
shown in Fig. 1C, and the hot iron applied onc 
more. It is advisable to hold the pieces to- 
gether with a small C clamp, to insure accurat: 
alignment, 


ALUMAWELD 
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Fig. 1 ‘ 
The correct method of soldering aluminum. 





OPERATING NOTES 


(Continued 


which resulted in this same complaint. 

After some time spent in attempting to lo- 
cate the cause, it was noticed that the can 
of one of the three electrolytic condensers, (the 
4.5 mf. unit, Part No. 027 in the schematic 
circuit which appears on page 207 of the OFFI- 
eraAL Rapio Servicer MANnvar. Vol, 11), was in- 
sulated from the chassis by means of “fish- 
paper.” 

Recalling one trouble found in a Peerless 
“Kylectron” receiver due to leakage across the 
same kind of insulation, this strip was checked 
with a high-range ohmmeter (15 megohms) and 
found to be the cause of all the trouble: when 
the condenser was disconnected from the chas- 





from page 33) 


RADIO-CRAFT 


sis the trouble cleared up. Pieces of fil 
washers were then used to insulate the can 
the condenser (which is nearest the powel 
transformer) from the chassis which completed 
the receiver repair. ° 

The other Brunswick 17 had the complai 
of bursting into tremendous volume and fadine 
back to normal at regular intervals. This 
ceiver was taken back to the repair shop 
be placed on life-test in an effort to locat 
the trouble. The set was operating almost « 
week before the defect was found. It 
turned out to be the same strip of fis! 
paper described in the preceding para 





Improving the insulation completed the job. 








for JULY, 





1932 





M 


T 


pridze 
Hlowe 


a fair 


qualit; 
plo} ed 
metho 
rhis 
pssist 
resist 
populs 
procul 
The 
readil. 
ers al 
into 
pe. 
able 
fact t 
of 1.5 
depen 
in se! 
tery. 
be Us 
range 
sources 
The 
parts 
schen 
yvram 
effect 
batte 
limits 
the 0 
be m 


ance 
short 
or. i 
zero. 
ohms 
scale 


Ohm: 


In 
cireu 
meas 
the 1 
the « 
dicat 


sc 


metl 

















rmatl 
yvlin- 


tors, 


rush 
r of 
rR, 
plied 


than 
tux 
it a 
umi- 
back 
the 


sub- 
With 
s of 
wat, 
two 
Pr, ais 
Ones 
} To 
rate 








| 
| 
| 
| 
| 








Measuring Resistances by 


HE conventional instrument for the meas- 
T urement of resistance is the Wheatstone 
bridze. which is a costly piece of apparatus. 
However, there are two methods which provide 
a fair degree of accuracy (depending on the 
quality and accuracy of the apparatus em- 
ployed), the least expensive being the deflection 
method, 

This article has been prepared especially to 
assist users of “Super Akraohm” (wire-wound) 
resistors to employ the deflection method, using 
popular-priced milliammeters that are easily 
procured, 

The low-range milliammeters that are so 
readily converted into multi-range volt-ammet- 
ers are also admirably adapted for conversion 


into multi-range volt-ohmmeters. The 0-15 
pb. milliammeter is probably the most desir- 


able instrument for the purpose due to the 
fact that a dry battery has a normal potential 
of 15 volts or some multiple of this voltage, 
depending upon the number of cells connected 
in series which go to make up the total bat- 
tery. Other popular instruments can _ readily 
be used for this purpose, depending upon the 
range of resistances to be measured and the 
source of current available 

The method of connecting the component 
parts of the circuit in the deflection method is 
schematically shown in Fig. 1A. In this dia- 
gram A is the I.C. milliammeter, having an 
effective resistance Rm; C is the dry cell or 
battery ; Re is the calibrating resistance which 
limits the amount of current passing through 
the milliammeter; and Rx is the resistance to 
be measured. 

For example : 

When A is a D.C. milliammeter having a full 
scale of 1.5 ma. and C is a source of potential 
of 1.5 volts and Re + Rm have a total resist- 
ance of 1000 ohms and the X terminals are 
shorted, the milliammeter should read fu: scale, 
or. in other words, the resistance at X is 
zwro. However, if Rx is a resistance of 1000 
ohms the instrument should then show one-half 
scale deflection or .75 ma. This is proven by 


Ohms’ Law which states that R 
I 

In this case R is the total resistance of the 
circuit which includes Rx, the resistance being 
measured; Re, the calibrating resistance; Rm, 
the resistance of the meter; E is the voltage of 
the dry cell or battery and I is the current in- 
dicated by the deflection of the meter: therefore 


Rx + Re + Rm = - 


transposing 
E 
Rx = —— (Re + Rm) 
I 

So much for the explanation of the deflection 
method, 

In order to avoid the 
resistance to be 
table of 
scales 1 


computation of each 
measured, we refer you to a 
ealibrating resistances and ohmmeter 
and 2. This information permits a 
rapid decision as to just what ranges of resist- 
ance can be measured with the instruments 
available and provides a means of calibrating 
a scale directly into ohms. The table is to as- 
sist in determining the proper calibrating re- 
sistance according to the range of resistance 
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the Deflection Method 


TABLE OF CALIBRATING RESISTANCES 


1 2 ; 4 5 
(A) | (B) (Re Rim) Rx) 
| Total 
Milli- | resistance 
amperes | required for Multi- 


full seale | Voltage calibration | Seale | ply by 











| = 
1 | Low 1.5 1,500 ohms | 1 1 
1 Med. 4.5 | 4,500 0hms| 1 3 
1 High 22.5 22,500 ohms 1 15 
1.5 | Low 1.5 1,000 ohms| 2 | 1 
1.5 Med. 4.5 | 3,000 ohms | 2 3 
1.5 High 22.5 15,000 ohms 2 | 15 
eee Subtnte a 
5 1.5 300 ohms | 1 i .2 
10 1.5 50 ohms| 1 | «1 
! | | 


desired and voltage instrument 
available. 

Column 1 of the table refers to the 0-1, 0-15, 
0-5, and 0-10 D.C. milliammeters. Column 5 
refers to the total calibrating resistance 
(Re + Rm) necessary to obtain full seale de- 
flection with the X terminals shorted when em 
ploying corresponding voltages as shown in 
column 2. In order to determine accurately the 
actual resistance of calibrating resistor Ke, or 
where the resistance of the instrument Rm 
employed is a considerable portion of the total 
resistance (Re + Rm), the internal resistance 
of the meter employed (Rm) should be sub- 
tracted from the resistance (Re + Rm) of col- 
umn 3. <As the resistance (Rm) of most in- 
struments available for this purpose rarely ex- 
ceeds 30 ohms, Rm can be neglected except 
where extreme accuracy is desired, 

Scale 1 referred to in column 4 of the cali- 
brating table is an 0-1 D.C. milliammeter scale 
which has been calibrated directly into ohms 
where the battery employed is 1.5 volts and 
the corresponding calibrating resistance (1500 
ohms) shown in column 5 is used, 

Scale 2 is an 0-15 D.C. milliammeter eali- 
brated directly in ohms where the battery em- 
ployed is 1.5 


employed or 


> volts and the corresponding cali- 
brating resistance (1000 ohms) is used. 


The range of resistances measured by the 
deflection method is increased in direct ratio 
with the increase of voltage applied. There- 


fore, as the voltage is increased it is necessary 
to multiply the resistance indicated in the 
scales by the corresponding multiplier in col- 
umn 5, 

Occasionally it may be desirable to lower the 
range of resistances shown on scales 1 and 2 
without chang the calibrating resistance or 
meter. In the case of the O-1 I).C. milliam- 
meter using 1.5 volts, the resistance shown on 
scale 1 can be divided by four when a resist- 









ance (Rd) of 500 ohms is connected across the 


meter and calibrating resistance, as shown in 
Fig. 1B. Using the 1.5 D.C. milliammeter the 
resistance of 2 can be 
when the resistance 
nected in the same manner. 
73 of the Shallcross Mfg. Co. 


scale 











Scale 1 




















divided by five 
(Rd) of 250 ohms is con- 
from Bulletin No. 




















from a serviceman 
who has discovered the advantage of 
concentrating on Centralab Volume 
Controls. 

Each and every Centralab control 
has been tried and approved for use 
in the various receivers specified in 
Volume Control Guide. 
where the original control differs in 


our Even 
appearance, or is of the wire wound 
type the Centralab unit 
functions better. 


invariably 





Order 5 Centralab Replacement 
Volume Controls and get the new 
50ce VOLUME CONTROL GUIDE 
FREE. 





Get this service carton of 10 Cen- 
tralab Fixed Resistors which list at 
$3.00 for only $1.75. 


FREE: The new QUICK REFER- 
ENCE WALL CHART showing 
resistance combinations at a glance. 





CENTRAL RADIO LABORATORIES 


930 E. Keefe Avenue 
Milwaukee, Wis. 
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w take advantage of our offer— 
FREE Tubes- 25 UY-227 Tubes FREE with 


quality licensed R.C.A. tubes at prices that are every purchase of 100 Assorted 
exceptionally low, We carry the largest variety of tubes 

in the world, many for special purposes, and every tube Tubes 

is replaceable within 3 months, providing filament is 

not burnt out. We either have the tube you require (This offer is good until July 
or we will make it for you. _ = = —— 
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COMPLETE STOCK READY FOR IMMEDIATE SHIPMENT ] 1 
Order from this page—Remit 20% with order, balance C.O.D, All prices pa OR —_ 
are F.O.K. FACTORY, Newark. Shipments go forward express or parcel 
post. No order for less than $5.00 accepted. ANY QUANTITY 
TYPE 
hee SP MORE iin cectdvenescrensdehsvvenssseasel $0.30 Extra 
UX-226 AC amplifier .. oe ee . 4 
UY-227 AC amplifier or detector. eeemee a 
UX-171A—Power output amp. for AC or DC operation, % amp.. .30 Special 
UX-240 Designed for impedance and resistance coupling .40 
UX-120 Power amp. used in last stage of audio freq. 40 2 h 
UX-199 —Detector and amp. tube, long prongs ........... 40 wit 
UvV-199 Same characteristics as UX-199 only short prongs. 40 every 
UX-112A—Power amp. tube for low cur. consump., % amp. 40 f 
Potassium UX-200A-——Detector tube recommended for weak signals........ . 40 order or 
Ihote Cell, 4” UV-224 —AC screen grid amplifier ....ccccccccesees ee . ae 
overall. $2.10 ON-208 —Power amplifier  ..cccccccccccccccccs ‘ oe AD $5.00 
UX-201B—-1/8 Amp. Amplifier ‘and Detector .. ° coscos ae 
UY-246 —Power Amplifier : 60 of tubes 
UY-247 Power pentode e . ° 
WD-H1 —Detector Amp. ekinkasshncgebancesnsesetane -. 60 we will 
wD-1t2 Detector AMP. cccccscccecccccesccece eee -. 60 give 
UX-230 Dry cell amp. and detector, 2 volts .......... oon. Ae 
UX-231 Dry cell amp.—last audio stage, 2 volts .......eseeeee- .60 
UM-232 —Dry cell screen grid amp., 2 VOUS ....cccccccccccccccesses .60 
UY-233 Power Astifier Potteds, 3 WS .ccccccccccccccecscsccee -85 FREE 
UY-234 Screen Grid Pentode R.F. Amplifier ..........cccceeees - 
UY-235 Hubet COMttel SrEGeR GTI BR. cc ccccsccoveccsecscovces ¢ ry 
An Sereen Grid Radio Frey. Amp. .. 5 * - 2 2 UY -227 
UY-23 Detector Amplifier ..... > oo ae 
UY-238 Power Amplifier Pentode ..... * oo TUBES 
UY-239 DC R.F. Pentode Amplifier ........... <« ae 
UY-55! WED TED  cccccescccseccccesccesocecocs -- 60 For 
UY-56 -—A.F. and RF. pate and Oscillator .......-. -- 60 ° . 
oy-e — prong Screen Grid R.F. Amplitier and Detector........ 60 multiples 
UY-58 —6 prong Variable Mu R.F. Amouier | and Super Detector.. .60 
TYPE V UX-210 For power amplifier, high voltage .......... omhscaeseiisrs 1.1 of $5.00 
ba vi ion Tube UX-222 —wScreen grid radio frequency amp. ............. proportionate 
square UX-250 Power amp. used in last stage of audio freq. 
calla, over- Ballast tube to prevent tubes in set from blowing out. amounts 
Wl size 2x6", Special super-sensitive Audio Freq. 201A ~ of free 
$3.85 Special super-sensitive Radio Freq. 201A b 
Special 171 AC % amp. extra coated filament ae” tu es 
T-14 (201A High Mu) high emission ...........ccccesccccccecceecs d will be 
Switch tube, 201A or 112 or #71 double life ............ ee @ * 
Adapter tube 226, 227, 171A, to convert s to AC, each...... .60 given. 
UY-227A—AC amplifier or detector, same as (but quick heater)... .60 
UY-224A—AC screen grid amplifier, same as 224 (but quick heater)... .60 
RECTIFIER AND CHARGER BULBS 
125 Mil. rectifying tube (B. H.) (Raytheon Type) ............. ee oe 1.25 
6/10 amp. trickle charger bulb (Tungar Type) eee Te rT ee waite 2.00 
2 amp. old and new type charger bulbs (list $4.00) (Tungar Type) .. . voce ae 
5 and 6 amp. charger bulbs (list $8.00) (Tungar Type) ........... 3.75 
rk: Se ee Sr CD -icccccceeeeee bane bbe eked eaneneneaee 7.50 
UX-866—-Hot Cathode Mercury Vapor Half-Wave Rectifier (He avy ous) os 2.75 
UX-280-—Hot Cathode Mercury Vapor Full-Wave Rectifier as es 1.40 
TYPE R UX-281—Hot Cathode Mercury Vapor Half-Wave Rectifier .......... - 2.75 
Caesium Photo UX-871—Ilot Cathode Mercury Vapor Kectifier ...... oe eeoeeceesoeccoceescoccooeece .. 1.50 
Cells, overall UX-280—Full-Wave Rectifier for High Emission see ccccvesons seecccceseces -+ 40 
length 3-1/16", DENS MEER kvc icc vncsesséascvsccnsconsccasesas sie .. 1.10 
$5.90. UY-282 ne: Se WEOee DUNE  scccscnnccseeuesnmeneeeseesteedeneeenbncenan 1.10 
PHOTO CELLS 
Photoelectric cell, i) UX-182—Sparton Type .... .85 
Photoelectric cell, UX-183—Sparton Type .... .85 
Photoelectric cell, pe Sparton aype wae on 
q - Sparton Type .... 2. 
TELEVISION, TUBES ‘ UY-686—Sparton Type .... .85 
Telion Refleetron Neon Television Tube, 1% Cathode Square Type C . 3.85 UX-401—Kellogg Type 150 
Telion Neon Television Tube, a} ’ Cathode Square Tye Was - 3.85 UX-403—__k Kell “4 Ftd NGM 2.00 
Telion Neon Television Tube, 1” Cathode Square Type X............. 3.85 _ a: Se: . aaa 














ARCO TUBE COMPANY, 40 Park Place, Newark, N. J. 



































































































































POLYMET PRODUCTS werit—accepted 
eee 
$34 E. 134th St., New York City 


Send me your new and valuable catalog of l 
quality replacement parts. 








The new 1932 Polymet Catalog gives com- 
plete dimension data and electrical specifi- 
cations of the parts used by leading receiver 
manufacturers. You can purchase identical 
parts from your local jobber, and give “guar- 
anteed” service work—a sure way to in- 
crease your business and your reputation. 


MAIL COUPON FOR YOUR FREE COPY 





























| 
Name pvoscousensssentniandl 1 
Address = ; sciemeinaee | 
City State 
I 
j 


{] Jobber C) Dealer C] Service-Man 
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VARIABLE-MU “6” 


(Continued from page 21) 


facing right hand flap. The R.F. coils and 
shields are mounted in fhe row to the left 
of the sockets, The °47 socket goes below 
third bole from the right facing the rear flap 
of the chassis: the one marked “speaker” goes 
in the hole to the right and the ‘SO sock 
in the last hole. All have filament prongs 
facing the rear. 

Turn the chassis upside down and mo 
the electrolytic condensers, C,, C,, and © 
volume control and switch, R, tone contro! 
resistance R,, the antenna-ground binding posts 
the radio frequency choke, and the phone ja 
(if you are using one). The power transform 
is bolted to the top of the chassis over thy 
large opening so that the leads face the under 
side, Mount resistance R,; on the filter choke 
Ch, opposite the choke terminals and bolt the 
choke underneath the chassis. If you & 
cide to bypass this set with a nest of .1-mf 
condensers mounted in a tin box, (see parts 
list), bolt your capacity unit underneath the 
chassis near the coils, Mount the vernier dia! 
and pilot-light on the front of the variahb) 
condenser. 

If the wiring has been done correctly, and 
the apparatus is perfect, the set should 
ready to operate. Insert the speaker plug and 
tubes in their proper sockets, conneet the an 
tenna and ground, plug the lamp-cord into th: 
light socket and turn on the set, After th 
tubes have had a few seconds to warm 
rotate the volume contro] about three-quarter 
of a turn and tune in stations. 





Socket Voltages and Currents 





Plates of R.F, tubes to ground, 200 volts 
R.F. and detector screen-grids to ground, S85 
to 90 volts: R.F. cathodes to ground, 0 to 22 
| Volts, depending upon the setting of the volum 
control. This is not a true reading as th 
1000-ohms-per-volt meter is not sensitiy 
enough to measure this accurately; detect 
plate to ground, 75 volts. 


| 
The following are the voltages to be meas 
ured in the power unit: Anode of €10 to 
xround, 415 volts; Anode of C11 to ground 

400 volts; anode of C12 to ground, 300 volts 

The voltages to be measured in the powe 
tube are as follows: Plate of pentode to 

ground, 260 to 275 volts; drop across R 

15 to 18 volts; suppressor grid of pentode 
| ground, 270 to 280 volts, 

The total current measured between tf! 
center tap of the secondary of the high-voltag 
winding on the power transformer and ground 
is 55 ma.; the plate current in each of the 
R.F. plate circuits is 2 to % ma.; the plat 


current in the pentode circuit is 35 to 37 ma 








Parts List 








One Frost 0-5.000 ohm variable resistor, R1 

One 20,000 ohm resistor, R2; 

Two 350.000 ohm resistors 

One 500.000 ohm resistor. : 

One 1. megohm resistor R6; 

One 10,000 ohm resistor, R7; 

One 0-25,000 ohm potentiometer, R8&: 

One 450 ohm resistor, RO; 

Four .1-mf., 400-volt paper condensers, €1 
C2, C3, C8; 

One .25-mf. condenser, C4; 

Two .00025-mf. molded midget bypass con 
densers, C5, C6; 

| One .05-mf., mica coupling condenser, C7; 

One 8 mf. low voltage dry electrolytic con 
denser, CO; 

Two 400-volt, dry electrolytic condensers, C10 
C11; 

One 2 mf, condenser, C12; 

One four-gang .00035-mf. condenser with trim 
mers and split-retor end plates, Cv; 

One Gardner center-tapped, 900-volt, 60 to SO 
ma, transformer, V.T. (This transforme! 
must also supply 5 volts at 2 amperes, and 
have two 2'4-volt filament windings). 

Four tube shields; 

Four coil shields: 

One phono-jack with shorting link; 

Five Eby 5-prong sockets: 

One Eby 4-prong socket; 

One 5-prong speaker plug; 

Four screen-grid caps, 
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WHICH AUDIO SYSTEM? 


(Continued from page 17) 


The pair of “46 tubes in push-push (class B) 
is the best in terms of maximum power output, 
although the difference between their output 

16 watts compared to the next best (‘45s 
in push-pull « “Class A) is only 5 decibels, or 
only a littl over the minimum variation in 
yolume perceptible to the human ear! AS 
izainst this, their harmonic distortion is seen 
to be much worse in the volume range of 200 
milliwatts or armchair level, up to 2 watts, 
wv about all that will ever be required even 
for bass notes in the home—-except for dancing, 
when four to six watts may be needed. 

rhe pentodes (47s) in push-pull (or parallel, 
they offering no tonal advantages in push-pull) 
show only 2 to 2.5 percent harmonic distortion 
in the ordinarily used power output range, but 
they have still from four to five times as much 
harmonic distortion as the ’45s Class A, and 
me very serious disadvantage—as their output 
ix pushed up, as it easily can and most cer- 
tainly will be with any sensitive receivers to- 
day, their harmonic distortion will be very an- 
noying indeed—rising to 20 percent at a little 
ver 6 watts output as they are normally used, 
rhis explains why overloaded pentodes sound 
ko much worse than over-loaded ‘45s, even 
though the latter may only approximate Class 
\. 

Looking at power sensitivity, the "46 Class 
{} combination is very poor—so poor, in fact, 
that though the figure of .118 given is the 
werall power sensitivity for two ‘46s driven by 
the recommended °45 driver stage, still another 
indio stage is really needed to drive them to 
full output if detector overloading is to be 
avoided. The pentodes are easiest to drive, 
ind the output of a good ‘27 power detector 
will drive them quite nicely. The push-pull 
iis (a) are next easiest to drive, a ‘27 power 
detector doing the job fairly well. 

rhere was a story current in Chicago when 
47 pentodes were first introduced in 1951, 
about the chief engineer of a well known 
Chicago radio manufacturer, to whom the sales 
engineers of a large tube maker were explain 
ing the then new pentode. As the story goes, 
when they were all through, the set engineer 
picked up a sample pentode, held it up to the 
light, looked carefully through it, and finally, 
apparently deeply impressed, exclaimed, “won- 
erful, absolutely wonderful—here we have 50 
percent distortion in a bottle!" Of course, this 
was an exaggeration, the harmonic distortion 
pereentage of a good pentode audio system be- 
ing below the supposedly permissable 5 percent 
it home volume levels. But this enzineer had 
sensed immediately the point made above—that 
in present-day radio sets it would be a_ cer- 
tainty that though the full output of pentodes 
would not be utilized for home entertainment, 
a very unfavorable reaction would be had by 
users as sets were tuned to local stations where 
the output would momentarily rise to levels 
where 20 and 30 pereent barmonic distortion 
would be apparent. 

The harmonic distortion percentages are va- 
tinble and too high for really good quality 
for “46 class B push-push, as an examination 
" Fig. 1 will show, but not so high fer pen- 
tudes as to be prohibitive, while the °45s are 
best by far. In stating that harmonic distor- 
tion for °46s is “too high,” the writer bases 
this statement on a careful analysis of the re- 
tion of a large number of people to demon- 
strations of the three systems simultancously 
und in small groups at different times. For 
instance, as they listened to push-pull pentodes 
it 2.0 watts output, the quality seemed accept- 
able, as did that of °46 in Class B, though 
Mest remarked that it was not as “clear” or 
“clean” as they would really desire. But as 
soon as they heard the Class A push-pull °45s, 
they definitely condemned the pentodes and 
its! Such, then, was the reaction of a wide 
range of listeners to, for example, the differ- 
rnce between .4 to .6 percent harmonic distor- 
tion for the *45s Class A as compared to only 
2.0 to 2.5 percent distortion for the pentodes. 
{t is upon these reactions that the conelusion 
was arrived at that over 1.0 to 1.5 percent 
harmonie distortion was too much for really 
hich quality reproduction, particularly as there 
ippears to be a psychie reaction almost akin 
to pain during prolonged listening to programs 
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having harmonic distortion in excess of 1 per- 
cent at home volume, 

The final conclusion after one years use and 
trial of pentodes, which are even better in this 
respect than °46 class B amplification, iras that 
neither of these systems could be tolerated in 
high quality receivers, and that only “458 oF 
equivalent triodes could possibly be acceptable. 

Considered from a cost angle, pentodes ar+ 
as cheap as “45s in terms of receiver cost, 
since they require the same essential equip 
ment and power availability, whereas ‘46 class 
Ib systems are far more expensive, even though 
they give markedly inferior results to the ear. 
This is because, the °46s" draw grid currents 
ranging up to 60 and 70 ma., they must be 
driven by a power audio stage ahead of them 
coupled through an excessively expensive coup- 
ling transformer which must have extremely 
xood regulation, since considerable power is 
required from it by the “46s. It must, there 
fore, have very low resistance windings and 
large core area, and will be quite expensive 
compared to the coupling transformer required 
for “45s or ‘47s. 

Likewise, the output transformer will be 
excessively expensive since it must have a high 
inductance compared to triode output coils. 
Further, plate supply regulation must be far 
better than is economically practical because 
signals do not vary plate current about an 
average value as in other systems, but cause 
it to rise to many. many times its normal “no 
signal’ value as a signal is applied And all 
of this neglects the necessity of a third audio 
Staxze to precede the “45 driven stage for class 
Bb ‘46s, needed because of their low power sen 
sitivity to prevent audio detector overloading 
and introducing. as it does, additional filtration 
problems and costs, 

Another angle of the problem of amplifier 
overload with its consequent harmonic disto) 
tion is that dynamic loudspeaker units as used 
in home receivers distort rather badly at high 
power, so that when more than about five watts 
are applied to conventional types, they them- 
selves begin to introduce harmonic distortion 
und as ten to twelve watts are applied to them 
their quality is pretty completely shot to pieces 

This is one reason why amplifier overload 
alone in small degrees is not in itself awfully 
serious in the range of, say, eight watts and 
up-——at that point the speaker distortion is soe 
bad as to often mask the amplifier distortion 
and in addition, distortion is not quite as im 
mediately noticeable at high volume levels any- 
way, 

But from a home entertainment standpoint. 
there is no earthly use for the sixteen watts 
output of "46s class B, even if economical speak- 
ers did not go all to pieces at such levels and 
the amplifier cost was not excessive——entirely 
exclusive of the poor home volume quality 
they provide. 

From this and other considerations involved, 
it appears that the best possible audio system 
for home use would employ ‘45s in push-pull. 
but would have the disadvantaze of only 3 to 
3.2 watts power output at 5 percent harmonic 
distortion. Investigation along this line in 
dicated, however, that this system could be 
improved upon both in lowering harmonic dis 
tortion and increasing power output. Work 
along this line has been geing on in the 
Silver-Marshall laboratories, and it is now pos- 
sible to announce a new and economical audio 
amplifier using “45 tubes that will turn out 
eight watts at 5 percent harmonic distortion 
and up to five watts at 1 percent—a Class A 
system that appears ideal for home reception 
where only the finest possible reproduction will 
be tolerated—and nothing finer can today be 
provided. . 


The New Amplifier Circuit 


The circuit of this amplifier is the conven- 
tional push-pull arrangement. the constants. 
and not the circuit itself being the secret of 
its remarkable performance. It being  per- 
fectly safe to operate ‘45 tubes at 300 volts 
on the plate if the plate dissipation is kept 
down ; the first step is to raise the plate volt- 
age to 300 volts, and then to bias the grid’s 
6S-volts negative. This gives a Class A am- 

(Continued on page 58) 
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Two combined 


SHORT 
WAVE 


and 
Standard Broadcast 
Superheterodyne 


Radio Receivers 











The CROSLEY 
DISCOVERER 


With this marvelous new Crosley radio receiver 
you can know the thrill of listening direct to 
foreign stations, air pilots receiving instructions, 
police calls and many other interesting and 
“unusual things that travel the short wave bands. 


Every channel from 14 to 
‘772 


550 meters is covered. Of 
course ordinary broad- 

COMPLETE WITH 
7 TUBES 


casts can also be heard. It 
is housed in an extraor- 
dinarily beautiful cabinet 
and sells at a sensation- 
ally low price. 





The CROSLEY 
ADVENTURER 


The 12 tubes of this Crosley superheterodyne 
short-wave and standard broadcast receiver 
make it, we believe, the most sensitive, best 
performing and most complete set ever offered 


at any price for home re- 
$ 50 


ception, The wave length 
change, as in The DIS- 

COM PLETE 
WITH 


COVERER, is effected by 
means of a panel switch 
— no coils to change. The 

cabinet is a marvel of 

furniture design. The price 

is amazingly low. Piatt 4 
Montana, Wyoming, Colorado, New Mexico and 
west, prices slightly higher. 


THE CROSLEY RADIO CORPORATION 
Home of “the Nation's Station"—WLW 
Powel Crosley, Jr., President Cincinnati 


YOU'RE THERE WITH A CROSLEY 





THOUSANDS of 
PRACTICAL 
APPLICATIONS 
including $ 3 50 
FIRE ALARMS-BURGLAR ALARMS- SMOKE 
INDICATORS- COUNTING - SORTING- COLOR MATCHING 
AUTOMATIC SIGN LIGHTING SWITCHES 


COMPLETE KIT $9.50 


REQUIRES NO (Never Before Sold for Less 
AMPLIFIERS. Than $60) 
This Includes : 
1 Light Sensitive Lux- 
Tron Cell, type “ST.” 
1 Relay, Controlling 
110-Volt Circuit, type 
R-1. 
1 Gum - Wood 
Cabinet. 
Complete Set Instruc- 
Size 6” x 3%” x tions and Diagrams, 
atone Ree ~—s Showing How to Make 
(shown above in Automatic Parking 
7 Light Control for 
LY $ 4.00 . r 
- 4 ess case Automobiles. 
LUXTRON MFG. CO., INC. 
241 Lafayette St., Dept. RC., N.Y.City 
Pioneers in Photo-Cell Devices Since 1900 





Relay 














LAPEL MIKES 
Yo. 306—Single Putton $5.00 
No. 501—Single Button 10.00 
No. 503—Two Button. 15.00 
and 15 other types for 
every occasion. 

Also Direct Manufacturers of 
Amplifiers, Horn Units, 
Trumpets and All 
P. A. Accessories 
Send for Catalogue RC Now 


MILES REPRODUCER CO. 
26 East 22nd St., N. Y. C. 


other valuable data. 








Prepared by authoritative engineers 
Electrad as a service to service men. 


A PRACTICAL “3-TUBE” 


SUPER 


(Continued from page 19) 


to several hundred to one over a very nar- 
row band of frequencies without noticeable 
improvement over the remainder of the broad- 
cast range, 

The use of a bridge circuit, so arranged that 
a part of the R.F. energy fed into the tube 
from the antenna circuit was fed back to the 
circuit, showed that by effecting a proper bal- 
ance, an image ratio of well over a thousand 
to one could be obtained. 


Figure 5 shows the selectivity curve of the 
tuned antenna circuit. This curve is some- 
what normal, although its sides are more nearly 
symmetrical than most curves due to a com- 
bination of inductive and capacitative coupling 
which climinates the normal high frequency 
“trails.” 

As the circuit is tuned from high to low 
frequencies, its selectivity-curve narrows in the 
conventional manner, although its gain is not 
changed by an appreciable percentage. Due to 
this characteristic, out-of-phase voltage pro- 
duced in the tuned circuit at an image-fre- 
quency whose amplitude would increase uni- 
formly with frequency, would balance out an 
image induced in the circuit. See Fig. 6, 

This balancing out of the image-frequency 
response may be accomplished by the use of a 
small coupler with a relatively large inductance 
in series with the antenna and a few turns of 
wire coupled to this inductance and connected 
in series with the cathode of the oscillating 
tube. This is indicated in the schematic cir- 
cuit of the receiver, Fig. 4. Coil L1 is the an- 
tenna coil of high inductance while Coil L2 is 
the one connected in series with the cathode 
as mentioned before, If the inductance in series 
with the antenna and the capacity-coupling 
condenser is wound with resistance wire, its 
normal response is altered so that it has no 
affect other than that of a constantly increas- 
ing impedance across the frequency band. In 
other words, we now have an impedance con- 
nected in series with the antenna, the value of 
this impedance increasing directly as the fre- 
queney increases. A few turns of wire tightly 
coupled to this Coil L1 and connected in series 
with the cathode of the tube will introduce in 
that tube every frequency picked up by the 
antenna: the higher frequencies being about 
two and one half times the amplitude of the 
lower frequencies, These small voltages induced 
in this small coil are nearly 180 degrees out of 


phase with the voltage induced in the tuned 


SERVICE MEN | 


Everywhere Praise 


THIS BooK 


PERPETUAL GUIDE to correct resistor and volume con- 


trol values—with diagrams, charts, set specifications and 


and published by 


Loose-leaf pages, genuine Fabrikoid flexible cover. Kept up 
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circuit, and are about one twentieth of this | 
ter voltage at resonance. This out-of-phase 
voltage is shown in Fig. 5 by the straig! 
slanting line. Since this voltage must be sul)- 
tracted from that induced in the tuned « 
cuit, the final selectivity curve of the system 
is shown by the dotted line. 

The only really critical factor in the opera- 
tion of the system was the coupling between 
the two coils of the antenna system. Ly 
ercise of reasonable care, production limits 
could be easily maintained in a fixed coil and 
some adjustment used for a final balance of 
effects produced by other parts in the receiv 
The final arrangement had fixed inductive coup- 
ling and a semi-variable capacity-coupling con- 
denser which raised or lowered the gain of the 
input transformer. widening or narrowing the 
response curve off resonance until it just bal 
anced the fixed out-of-phase coupling voltage 
In other words, the selectivity curve of 
antenna system is made variable so that the 
voltage induced in the tuned circuit would just 
equal that induced in the small coupling coil, 
and since both voltages are 180 degrees out of 
phase, the image-frequency voltage would be 
considerably reduced. This semi-variable unit 
should only be manipulated when image- 
frequency interference is obtained, 

Both of the coils mentioned, as well as the 
coils used in the oscillatory portion of the 
circuit are quite different from those ordi- 
narily used, As one of the requirements of 
the receiver was that it be small, normal coils 
appeared quite out of proportion to the job 
they had to perform. Those included in the 
design are less then an inch in diameter and 
less than an inch in length, this being the size 
of their shield cans, as indicated in one of 
the accompanying photographs, The _ coils 
themselves are of the universal-wound type. 
inverted in their respective shields and held in 
place by a cup in the bottom of the can and 
a small ring which springs into a bead spun 
in the can, 

Referring to circuit diagram, it will be found 
that one side of the volume control is connected 
to the antenna lead. This does not produce 
the usual volume control action. If an attempt 
were made to control from this point it would 
be found that the volume would decrease to a 
certain point and suddenly begin to increase 
again as the volume control knob is continu- 
ously rotated. This occurs because of the ef- 
fect of the out-of-phase coupler which would 
assist in obtaining a null point which accounts 
for the sudden decrease in volume. After this 
point had been reached, practically all of the 
coupling to the grid of the tube would be 
through this out-of-phase coil itself, and con- 
sequently the volume would again increase, 

This rather unusual effect is overcome by 
grounding the arm of the potentiometer, which 
in effect, grounds the sereen-grid bleeder cir- 
cuit, and running the bias of this tube ( 
the antenna volume control in such a manner 
that the null point in the volume control ac- 
tion occurs at exactly the same time that the 
first LF. tube ceases to function because of the 
small signal. Incidentally, it may be stated 
that the volume control also serves to close 
the grid circuit of the oscillating detector 

Ivy making the first tube oscillate strongly 
enouzh to give a low gain, and having the 
I.I’. stage regenerate so that the major por- 
tion of the gain of the receiver is in this I.F. 
tube, it is possible to maintain a very satis- 
factory adjacent channel selectivity. This com- 
bination gives a band width of approximately 
50 kilocyeles at 10.000 times resonance input. 
and the overall sensitivity between 400 and S00 
microvolts for 50 milliwatts output. 

At 30 percent modulation the maximum out- 
put obtainable is about 750 milliwatts, increas: 
ing regularly to over two watts at 100 percent 
modulation. Primary overload occurs at ap- 
proximately a thousand microvolts input. 

Compared to any other commercially prac- 
ticable arrangement containing only four tubes, 
this arrangement will show better sensitivity. 
better stability. better selectivity, better imaze 
ratio and better fidelity than its competitors. 
It might also be added that its price would be 
less than that of a tuned R.F. receiver of only 
one-half the efficiency of this circuit, 

(Continucd on page 55) 
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AN “A” UNIT 


(Continued from paye 23) 
junction to the negative element—the positive 
element. 

The thermecouple junctions, facing the cen- 
ter of the ring-like structure, are heated by 
a gas or gasoline burner which is shown, to- 
gether with a gasoline tank to which the 
burner is connected, in Fig. C. The opposite 
or outside junctions are cooled by radiation of 
the spider ring with which these junctions are 
in thermal contact. The spider ring, being 
composed of aluminum (which is a good con- 
ductor of heat) readily dissipates the heat 
which is carried off by conduction through the 
elements of the thermocouples—from the hot 
to the cold junctions. It was found, by the 
use of the spider ring, that a higher difference 
of temperature is effected between the hot and 
the cold junctions of the thermocouples with 
the consequent result that the Thermotron is 
capable of producing also a higher voltage than 
it would produce without the radiators, 

The thermocouple section, both on the bot- 
tom and on the top, is enclosed by metal cov- 
ers. A heat insulator ring conforming in shape 
to the thermocouple section and consisting of 
a composition of magnesium oxide and asbestos 
is placed between the thermocouples and the 
metal covers. Thus, the whole of that portion 
of the heat absorbed at the hot junctions which 
is not converted into useful electrical energy 
is carried off by conduction to the cold june- 
tions and thence to the spider ring where it 
is dissipated by the radiation, 

As seen in Fig. A, the generator section is 
held in the proper position with relation to 
the burner by means of vertical supports fas- 
tened to the tank. In the center of the com- 
pleted generator section is a perforated cap 
that can easily be removed to light the burner 
for the operation of the device. The starting 
of the burner is similar to that of a gasoline 
lamp. Two binding posts, positive (+) and 
negative (—),. are connected to the terminals 
of the generator. The load resistance consist- 
ing of the filament circuit of the radio set is 
connected to these binding posts. 

The completed Thermotron weighs approxi- 
mately 10 pounds, Its current producing sec- 
tion inclusive of the spider ring, measures 
8'4 inches in diameter from tip to tip and is 
slightly in excess of 1% inches in thickness. 
The tank on its base has a diameter of 8 
inches and is 4 inches in height. The overall 
diameter of the burner is 2-5/16 inches, 


Electrical Characteristics 


The device described above produces an elec- 
tromotive force of 4 volts and, because its in- 
ternal ohmic resistance at operating tempera- 
ture is about 2 ohms, it sustains a flow of 
current of 2 amperes with a load resistance in 
the circuit approaching zero; therefore, maxi- 
mum power output and efficiency of the Ther- 
motron is obtained when its load resistance is 
equal to its internal resistance. Under this 
condition a useful current flow of 1 ampere is 
available which is more than needed for any 
of the 2-volt sets now in use or on the market, 
Very few of these require more than .65-ampere 
and some of them draw even less, 

With a load resistance in the circuit equal 
to 2 ohms, the Thermotron has been generating 
eurrent every day during an entire year except 
on Sundays and holidays over a period of 8 
hours. During this time (about 2500 hours) 
it consumed a little over 20 gallons of lamp 
and stove gasoline used in most farm homes. 
Thus an estimate of its operating expense may 
be based on the fact that it produces current 
at a constant rate during a period of time 
in excess of a hundred hours on one gallon 
of gasoline, 

To determine the extent of fluctuation in 
voltage and current flow due to one cause or 
another, the volt and ampere readings were 
taken every 10 minutes during an eight how 
period for the preparation of the curve shown 
in Fig. 2. At no time did a rise in the volt- 
age show more than .04 or a drop of more 
than .03 volts. The current flow during the 
eight hour period was just as constant. 

At this point the electromotive force of the 
device, after it had produced current for 2500 
hours, decreased from 4 volts at the beginning 
to 5.91 volts at the end of the test period, 
and increased its internal resistance from 2 
ohms to 2.10 ohms, so that current flow was 
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reduced from 2 amperes to about 1.86 amperes, 
as indicated by the instrument connected to 
the binding posts of the Thermotron by low- 
resistance copper ribbon. The difference of 
temperature between the thermocouple junc- 
tions was the same at the end of the test 
period as it was at the beginning, 


Theoretical Considerations 

Many attempts have been made in the past 
to turn the phenomena of thermo-electricity 
into useful account; to produce enough volt- 
age and current by means of a number of 
thermocouples connected in series and com- 
bined into a thermo-electric generator. These 
attempts, however, have not succeeded because 
the thermoelectric properties of the metals 
then employed were almost entirely unsuitable 
for thermo-clements. 

Irrespective of any theory of electricity, the 
character of a metal alone determines its use- 
fulness as a thermo-element. It must either 
be highly positive or negative, in a thermo- 
electric sense, against another metal. The two 
elements forming the couple, besides producing 
a relatively hizh thermo-electromotive force per 
degree difference of temperature, must have a 
thermal conductance which should not rise 
much above their electric conductance. In 
other words, the ratio of electrical to thermal 
conductance in each of the two elements should 
not drop much below unity. 

Since the ratio of the two conductivities, elec- 
trical and thermal, of the positive as well as 
of the negative element is not equal to unity, 
the electrical conductance in both elements that 
consist of metal alloys being smaller than their 
thermal conductance, the difference in their 
size with respect to their cross sectional area 
cannot simply be made equal to the ratio of 
their electrical conductance. The cross sec- 
tional area of the two elements must bear a 
quantitative relation to one another based on 
both electrical and thermal conductance. 
Therefore, other conditions being equal, the 
maximum efficiency of a thermocouple is ob- 
tained when the ratio of the cross sectional 
area of the two kinds of metal forming the 
thermocouple equals 

(s1)% 


(v?’) , 
where s and 1 denote the two conductivities 
of one element and s’ and 1’ of the other ele- 
ment, 

It has been experimentally substantiated 
that when the size of the elements with rela- 
tion to their cross-sectional areas are deter- 
mined and formed in accordance with this ra- 
tio, the electrical conductance of the thermo- 
couple and the flow of current in the same 
approaches a maximum, while the heat car- 
ried off by conduction from the hot to the cold 
junctions is at a minimum, 

Thermocouple elements can only be useful 
when they effectively resist oxidation at the 
temperature to which they are subjected, so 
that their useful life will extend over a long 
period of time. In every other respect, the 
metals used for the elements of the thermo- 
couples in a thermoelectric generator must be 
adapted to produce a larger quantity of elec- 
trical energy for a given quantity of heat 
absorbed at the hot junctions of the thermo- 
couples than is usually the case with this 
method of generating electric current. 

All sources of electric current invariably 
convert some other form of energy into the 
electric form. No form of energy can be pro- 
duced without expending for it at least an 
equal quantity of another form of energy. The 
law of the conservation of energy sustains this 
conclusion, 

With the Thermotron we convert heat into 
electricity. No machine or device, however, 
ean be constructed by means of which 100 
percent of the heat energy consumed can be 
converted into some other form of energy. 
There is always a large portion of the total 
heat consumed dissipated which cannot be con- 
verted into some other form of energy because 
the conversion of heat energy into mechanical, 
electrical, or any other form of energy is sub- 
ject to a law of nature, called the second law 
of thermodynamics. Besides this loss of heat. 
there are other losses, In the Thermotron. 
for instance, the heat which is carried off by 
conduction through the elements forming the 
thermocouples, from the hot to the cold june- 
tions, is not available for conversion into 
current, 
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The efficiency of the very best thermocouple 
fs therefore low. Even with the Thermotron. 
where thermo-electric elements are employed. 
consisting of metals having thermo-electric 
properties of the most pronounced degree, the 
useful electrical energy produced in heat units 
compared with the heat consumed is small. 
llowever, it is large enough from an economic 
point of view to make the application of the 
thermo-electric generator possible for all such 
purposes Where small quantities of electrical 
energy at a low voltage are required and sim- 
plicity and convenience of operation are de- 
eiding factors. There are two distinct causes 
physically inherent in all thermocouples ef- 
fecting an efficiency smaller than that of an 
engine converting heat into mechanical power. 
One of these causes arises from the recon- 
version of current into heat in the internal re- 
sistance of the thermocouples, and the other 
from the heat carried off by conduction from 
their hot to their cold junctions, 





A “3-TUBE” SUPER 


(Continued from page 50) 


It might well be added for the benefit of 
experimenters that previous to this work, sev- 
eral adaptations of super-regenerative and grid- 
leak detectors were tried, as well as combina- 
tions of small power detectors with amplifier 
output system, but under no circumstances were 
the simplicity and stability of operation of 
this system even challenged. 

(Undoubtedly, the trend in modern receiver 
design will be toward a decreasing number of 
audio stages of amplification, since this results 
in a decreasing number of parts that may cause 
distortion. If this is true, then this receiver 
has approached the ideal.—Editor.) 
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Fig. 6 
QOut-of-phase voltage required at different 
frequencies. 


NEW TUBES 


(Continued from page 16) 


of curves it can be seen that maximum power 
output is secured when the second harmonic 
distortion is a minimum, 

For those who require A.C.-D.C, receivers, 
this tube should be of invaluable assistance in 
solving some of the problems which arise in 
connection with the design and construction 
in such receivers. 


New Large Mercury Vapor Rectifier 

For those engaged in the construction and 
installation of public address equipment, the 
Problem of securing a rectifier tube capable of 
delivering the required power output has been 
met by the simple expedient of using at least 
two type ‘S81 tubes, especially when over 300 
volts D.C. is required. 

To those engaged in this field of endeavor, 
the tube that is now being announced will 
prove a “godsend” for we now have available 
for use a full-wave rectifier capable of supplying 
70 volts at 250 ma. The connections and 
uses of this tube are similar to any full wave 
rectifier and consequently will not be repeated 
here; but it will merely suffice: to outline its 
characteristics which in turn may easily be 
applied to current power units. 

Filament voltage, 5 volts; filament current, 
* amperes; D.C, output current, 250 ma., maxi- 
mum; plate voltage (R.M.S.), 750 volts, maxi- 
hum. It may be well to state that this new 
mereury vapor rectifier should be used in con- 
junction with a choke- and condenser-input 
filter system. The condenser capacity should 
hot exceed 4 mf. 
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mark and be heard—to call someone 
in the next room—or again, you wish 
to reduce the voice or instrument that 
is not pleasing to you— 
fade-out or diminish the 
volume with a Na-ald 
Fade-Out. 

Perhaps you like to 
read with radio music 
playing, but are disturbed and both- 
ered when the announcer or a speaker 
comes on—if so—press with foot or 











To Tune The 
MEGADYNE 


Receiver 


A condenser is just a con- 
denser to some set build- 
ers, but when results must 
be certain, it is safest to 















































































































































7 ~ choose the Hammarlund specified 
finger the Na-ald Fade- by the circuit designer. Write 
Out.— Do this without Hammarlund Mfg. Co., 424 W. 
taking your eyes from 33rd St., New York, for folder. 
your reading, reducing 
the volume to whatever For Betten Radio 
level you wish. ammarlund 
Simple to attach, delightful to use PRODUCTS 
and sold on a money back basis. Can- 














not injure the set. 
Mail a dollar bill tonight. Try 
it. If not more than 
pleased, return within 
five days and your money 
will be promptly _ re- 


funded. 






















NEW Radio Handbook 


CONTAINING: Sent postpaid 
Volume Control Guide. 2 

Technical Information. 5c 
Transformer and Condenser Guide. 
Radio Replacement Parts Catalog. 





















| 

| 
Weighted tapestry strap for use on arm 
chairs or table clamp that clips to Fade- | 
Out, 25¢ each. 

















Hard to Get Parts— We have them 


Send us your repair work for estimate. 





Price of Fade-Out to dealers, servicemen or 
agents, five for $3.00. Order today. 


ALDEN PRODUCTS CO. 
Dept. R BROCKTON, MASS. 























Grant Radio Laboratories 
6521-R South Halsted St., Chicago, Tl. 
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anes CRYSTAL SPEAKER 


I received your book, “How to Build and Operat. 
Short Wave Receivers.”” I am very pleased with 
it, as I believe it is the best book that has been 
printed on short wave work. It is invaluable to 


(Continued from page 15) 
cycles and when built into a reproducer the 
only limiting factor is the method by which 
















































builders of Short Wave receivers. Worth many the crystal is made to reproduce through an Ea 
times the price, my candid ree associated tone-arm, cone, ete., and the fre. cont! 
E. H. BLADES, quencies which are brought to it as a result was 
Radcliff, Alberta, Canada. of broadcast station equipment and_ radio trolle 
How To BuILD receiving sets, Bia 
AND The reproducer is considered to have a “nega- — 
: ; , tive impedance” ¢condenser effect) of about 25,- esper 
OPERATE HE greatest book of its kind ever published. 000 ohms at 1.000 cycles, and characteristics ' unit. 
ove kachivene CT _—— _—, similar to those of a .0%-mf. condenser. were 
up-to-date book on the es a gus hina Goo | It operates extremely satisfactorily when soem 
po Airey connected directly across an output choke in — 
The book has been edited and prepared by the the plate circuit of a type °47 pentode tube. their 
editors of SHORT WAVE CRAFT, and contains a It also has an astonishing volume when con- file o 
RECEIVERS wealth of material on the building and operation, not nected across the output inductance in the 
only of typical short wave receivers, but short wave plate circuit of a pair of type ‘50 tubes con- 
converters as well. nected in push pull, and is especially good for Th 
Dozens of short wave sets will be found in this battery-operated sets when operated by a pa ri 
oak etd Big col € ill : Z y-Of I ) pair } lauri 
a so mais oa — = = a of these tubes in “‘push-push” or class B am- preci 
oaieen “ e e plifier connection. The diagrams shown be- gene! 
WE SAY—AND REPEAT IT—THAT NOTH. | /°W indicate the possible hookups with pen- stant 
ING LIKE THIS HAS EVER BEEN PUBLISHED tode and ‘45 tubes either singly or in push- age 3 
BEFORE. pull, item. 
The book comes with a heavy colored cover, and : Fis 
is printed throughout on first-class paper. No ex- 45 “CRYSTAL” 47 *“ CRYSTAL” arral 
pense has been spared to make this the outstand- REPRODUCER REPROOUCER its ¢ 
ing volume of its kind. The book measures 742 x T U : head 
@8 PARK PLACE 10 inches. 4 ‘“ = 
i gene 
NEW YORK This book is sold only at such a ridiculously low from 
price because it is our aim to put this valuable * yolts 
work into the hands of 50,000 short wave enthusi- - = 
asts during the first few months of 1932. 4.000 25.000 CHOKE 
ee ee See Published by the publishers of SHORT WAVE OHMS OHMS -B- 
SHORT WAVE CRAFT RC-7 | CRAFT magazine. This alone will be your guarantee -A- 
96-98 Park Place, New York City. that it is a really worthwhile publication. 2245'S “Cave.” 2-475 CRYSTAL” 
I enclose herewith fifty (50c) cents for which | REPRODUCER REPRODUCER 
please send me a copy of your new book HOW . I 
TO BUILD AND OPERATE SHORT WAVE | We know that if you are at all interested in short / 
RECEIVERS. (Send ae — serio ee | waves you will not wish to do without this book. It / resist 
) « S. Stamp egiste ette U 
of ow ces pay | is a most important and timely new radio publication. | f \ or bt 
| 76 Pages — 250 Illustrations — Stiff Paper Covers of u 
; pacit 
NOMO ccccceccccccce PTUTTITITITT LITT TTT TTT | only 
y *« 
Rliins: iccseeeainninacinisiaiabibenenan NOT SOLD ON NEWSSTANDS ~d cases 
~ 
P ? | 8,000 25,000 CHOKE 
City and State....... ecccccccccoccccccocce - @ Mail Coupon At Left! } eae, — 
_ | 
| 
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insertion—name, initials and address each count as one word. Cash should accompany all 


‘ any and 
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Pa ¢ 1932 ; 
























































an o 
ten words are accepted. Advertising for the August issue should be received not later Loose-leaf, the Resistor Replacement Tand- If 
than June 9th. book just put out by F%ectrad, Incorporated, coun! 

makes conveniently available to the radio Serv- tube 
INVENTORS RADIO ice Man a wealth of information on the clec- rises, 
=, ; trical values of radio receiver replacement new 
PATENT YOUR INVENTION: Send for FREE GUARANTEED “Pocket Radio,” $2.00. Catalogue, parts. liam 
book, “How to Obtain a Patent,” and ‘Record 10c. Neil Tasker, Shamokin, Pennsylvania. This 72-page book. to which from time to eo 
of Invention” agg fo —e" ae wy: oo time will be added numerous other paces, down 
er isd alien, }; Cans SMO OE 1 TRANSFORMERS (Radio Power) rewound, spe- | measures 5 x 7% ins.: it is almost %-in. thick it: t 
eateries Rec dereseattn ean ibe eis cial types made to order. Supreme Radio Labora- | The black cover material is leather-grained; mete 
tory, 16 Fulton Avenue, Roche ster, N. Y. the lettering, gold. WI 
MISCELLANEOUS : rind emesis Incorporating a unique and copyright idea rent 
sin = S SERVICE MEN, ATTENTION — Speakers _ re- the pages of the Handbook are so planned “aed 
“IF you want to make new friends by mail, or go wound, magnetized, repaired, $2.00 to $2.75. Com- that any resistor in any part of the more than ment 
into business. We furnish mailing lists of all de- plete Power Pack Service—Transformers rewound, 1.000 receiver circuits represented y be lo- indi 
scriptions. Write for free lists. Box 100-.\B, Fre- condenser blocks repaired, resistors duplicated : er : = a oe indi 
mont, Ohio.’ . Guaranteed. Clark Brothers Radio Co., Albia, cated without reference to the service diagram 
—_—_—_—_—_—_—_— ————— A lowa. only certain “key circuits being used to de- _ 
RADIO ) INSTRUCTION a termine the replacement value of any resistor , 
a Sa sain ’ inion it in the set 
ie ; GUARANTEED MICROPHONE REPAIRS—Any “2. : ; : 
LEARN Radio, television and talking pictures make or model—24 hour service. Stretched dia Still another and valuable idea incorporated letter 
in Canada. Day, evening and home study classes phragm double button repairs, $7.50. Others in this first edition is found in the department servic 
Free scholarship and trip to Toronto, all ex $3.00. Single button repairs, $1.50. Write for “Voltage Dividers,” in which operating voltazes 
e mC = a "as yd = idio College me ( nee, nag jog ~w eee rsal Micro- for the various circuits are convenientl) 
0 anada, onge St., re o. phone 0., td., nglewood, ilif tabulated 
- —- - -—_.— ooo = ‘ ‘ ° make: 
ns This perpetual Guide carries an annual 
; RADIO nee pene —, ay stal Radio. Mn = r im charge o one dallar which includes not only 
a . : : rysta with instructions, 25c. i ‘ 
SHORT Wave plug-in coils; set of ote minal ine” seauneh anda. ‘$1 00. Complete with vee the volume illustrated. but also replacement me 
on bakelite forms: 15-210 meters, 50c. Noel, 419 | aerial, $2.75. Postpaid. Melomite Co., 7769 Fair- leaves over a period of one year. 
Mulberry, Scranton, Penna. mount, Kansas City, Mo. or O.R.S 
a = a <a — ee 98 P 
ceancanummeinia SERVICE FORUM 
’ ANYONE WHO (Continued from paue 34) Name 
N ROVES THAT THI 1s E 
P $s fe . ; ; 
not the actual photo of myself BACK ISSUES few days I received a nice (haloney) letter Add 
= a aon mtg from him, saying that due to the fact that they n 
and how the Ross System has 1 ma h: — <tT: PF Service 
increased my own height to Rai mppened to have an extra copy of Serv ; Cit 
6 ft, 3 8-4 Inches, | Hundreds of Rapio-Crarr can be had at the Manual on hand they were instructing theif , 
of Testimonials Clients up | . snlesm: ( ‘liver i > “ine! ¢ rai 
to 45 years old gain from 1 to First in 1907 price of 25c each. Address | salesman to deliver it to me. Fine! and axain Tees 
6 inches in a few weeks! First To-day but! it never was delivered to me. rherefore 
I am forced to believe (as I did at the start) 
No Appliances—No Drugs—No Dieting. ROSS ! we ; . 
SYSTEM NEVER FAILS. Fee Ten Voliars Com. RADIO-CRAFT that baloney can be had far away from butcher t 
og e onvineing Testimony and Particulars 6 1 _v r delicatessen shops. estir 
ent an . ‘Allow time for return mails across 98 Park Place New York, N. Be ” ate . ir G. M TIE Tr . 
the Atlantic.”” LCOLM ROSS, Height Specialist, Gse. G. Mircwris. 28. 
Scarborough, England . 0. Box 15). i Hackettstown, N. J. 
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SERVICING AVIATION SETS 


(Continued from page 25) 


Each Eclipse generator is furnished with a 
control box containing three distinct elements : 
the reverse current cutout, the load limit con- 
troller and the voltage regulator element. (See 
rig. B and Fig. C.) Sometimes dirt in the 
interior of this control box may cause trouble, 
especially if it gets between the contacts on a 
unit. This dirt can usually be removed by in- 
serting a piece of clean paper between con- 
tacts, pressing them together and then pulling 
out the paper. If the contacts are pitted, 
their faces should be smoothed with a fine 
file made for the purpose, or sandpaper. 


Wind-Driven Generators 


The electrical characteristics of the Des- 
lauriers wind-driven generators, Fig. D, are 
precisely the same as the Eclipse engine-driven 
generator. The method of maintaining con- 
stant speed, which directly influences the volt- 
age generated, however, becomes an important 
item. 

Figure 4 shows the general mechanical 
arrangement of the Deslauriers propeller and 
its governing mechanism as mounted in the 
head of the generator; one type of Deslauriers 
generator is designed to be separately excited 
from an outside D.C. source of from 10 to 14 
volts. 


Dynamotors 
It is considered very desirable to be able 
to generate a suitable source of D.C, without 
having any power available due to the move- 


ment of the ‘plane in flight, or any due to 
the running of the airplane engine cither. 
For this reason dynamotors are used and 


should be understood by the Service Man. 
A dynamotor consists essentially of a rotat- 
ing armature having double windings and pole 


pieces. These armature coils are wound in 
the same manner as in the case of a double- 
voltage generator. There are two commuta- 
tors on the shaft, one at each end of the 
armature. One commutator is connected to 
what are called the motor armature coils, or 
the primary end; the other commutator is 


connected to the generator coils, or the second- 
ary end. Such a dynamotor is shown in Fix. 
E; another view is Fig. F; the circuit arrange- 
ment is very usual. 
Any type of rotating 
using brushes produces 
when operating, 


electrical machinery 
radio frequency noise 
because of sparking between 
the brushes and the commutator. In order 
to suppress this interference at the source, 
this dynamotor is equipped with a filter which 
consists of two 1. mf, condensers, one of which 
ix connected across each set of brushes. 





USING AN ANALYZER 


(Continued from page 29) 


resistor, it will probably change resistance value 
or burn out, as it is normally a grid-leak type 
of unit with negligible current-carrying ca- 
pacity. Accordingly it is often necessary not 
only to replace C but also, in a good many 
cases, unit Zl. 


Plate Voltage and Current 


Fig. 1E shows the analyzer meter connections 
for plate voltage and plate current measure- 
ments. Always make plate voltage measure- 
ments first, to prevent shorted tube elements, 
and the resulting high plate current, causing 
an overload of the milliammeter. 

If a low plate voltage (not in a resistance- 
coupled stage) is to be measured, remove the 
tube from the tester, If the plate voltage now 


rises, the tube has shorted elements and a 
new tube should be used. Note that the mil- 
liammeter MA (and its shunt resistances) is 


in series with the circuit and the current that 
flows through the circuit must also flow through 
it: therefore, do not switch to the milliam- 
meter until plate voltage has been measured. 

Whenever you have oecasion to measure cur- 
rent, always use the highest range of the mil- 
liammeter as an added protection to the instru- 
ment. Then, if relatively normal current is 
indicated, use its next lowest range. 


Screen-Grid Voltage 

The same routine circuit tests 
connection with the plate circuit 
to determine screen-grid voltage. Fig. 1F shows 
how in the Jewell 444 a voltmeter and milli- 
ammeter are connected to a screen-grid circuit, 


described in 
are followed 


Screen-grid current usually is low, although 
what has been said about the voltage and 


current measurements of the plate circuit ap- 
plies also to the screen-grid_ circuit. A 
grounded or shorted screen-grid circuit always 
results in a high current; normally, the 
sereen-grid current does not exceed 1/5 of the 
plate current. 


Control-Grid and Pentode Circuits 


Figure 2 represents the connections in a 
push-pull stage using pentode tubes. We have 
placed meters in all of the circuits just as the 
Jewell 444 would connect them. Note that 
one element of the tubes, the suppressor grid, 
is connected within the tubes to the 
of each filament ; consequently, we can 
no measurements on this element, 

You will remember that we pointed out just 
how the screen-grid voltage affected the meas- 
urements in other circuits. Likewise, if there 
is no cathode voltage there will in all proba- 
bility be no control-grid or plate voltage. 


center 
make 





We maintain for all radio Service Men a free REGISTRY SERVICE; since we receive each month 


letters and sometimes telegrams in which manufacturers and set owners 


service technicians IN THEIR LOCALITY. 


request the services of expert 


Fill out the coupon below, paste it on a one-cent postal card and mail it to us. 


There is absolutely no charge to the Service Man, manufacturer or set owner for this service, 


makes every Registered Radio Service Man eligible. 


which 


REGISTRY CARD FOR SERVICE MEN 


0.R.S.M.A., c/o RADIO-CRAFT, 
98 Park Place, New York City. 


Name 


Address 





City 


Type of Service in which you Specialize 


Testing Equipment you use: . 


«Telephone No. 


—_ State 


RADIO-CRAFT for JULY, 


1932 














BUILD YOUR OWN 
SERVICE EQUIPMENT 


Shallcross 
Wire-Wound 
Resistors, 
calibrated to an ac- 
curacy of 1%, are 
standard equipment 
in the construction of 
the following circuits 
which are indispens- 
able in laboratory 
and service work: 
Radio Set Analyzers; 
Multi-Range Volt- 
meters; Multi-Range 
Ammeters; Wheat- 
stone Bridge; Ca- 
pacity Bridge; and 
other high-grade 
test 
equip- 
ment. 

















Send 4c in stamps for Bulletin 160-P, which 
fully describes a modern, convenient set 
analyzer which you can build yourself, 


Shalleross Mfg. Company 


> ELECTRICAL SPECIALTIES 


FRQ.700 PARKER Avenue a 
SCollingdale, Pa. 
peng avowed) 





i= 


















VOLUME CONTROLS 


CLAROSTAT Replacement Volume Controls are 
“Custom-Made” to exactly suit the receivers for 
which they are offered. Not a makeshift job 
lot idea. 
The resistance, taper, shape and shaft are made 
according to the proper specifications. 
There is no delay in installing them. There are 
no comebacks when you use CLAROSTAT products. 
See the new CLAROSTAT CONTROL HAND- 
BOOK AND CATALOG for 32 pages of dope for 
service men. Send for your FREE copy. 


CLAROSTAT Mrc.Co. 


285287 N. Grn ST.BKLYN. NY. 



















Radio Physics Course 
. by Alfred A, Ghirardi $3.50 
Radio Servicing Course 
by Ghirardi & Freed $1.50 

Send for FREE cireular at once 


THE RADIO TECHNICAL PUB. 
80 Fifth Ave. Dept. RC-7 New York Gis 
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Presented on these two pages are the new 
books of the RADIO-CRAFT LIBRARY— 
authentic 
individually, 
Each book has been de- 
signed to give radio men the opportunity 
to specialize in one or more of the popular 
The material 
contained in these books will increase your 


the most complete and 
volumes treating 


divisions of radio. 


branches of the industry. 


Book No. ! 
RADIO SET ANALYZERS 
And How To Use Them 
With Full Instructions and Descriptions 
of Set Analyzers, Tube Checkers, 
Oscillators, Etc. 
By L. VAN DER MEL 


This book explains thoroughly the oper- 


ation of set analyzers, tube checkers, 
oscillators and other testing equipment. 
For every radio man this book is ex- 
tremely helpful. It covers every phase 
of testing and gives you valuable short 
cuts; completely illustrated with photo- 
graphs and diagrams to facilitate the use 
of modern § testers 

The following chapters 


briefly outline 
INTRODUCTION; THE AN- 
ALYZER; Fundamentals, Switches, A.C 
and D.C. Voltmeters, Calibration and 
Design; TROUBLE SHOOTING WITH 
THE ANALYZER; Classification of 
Trouble, Analysis of Troubles, Uses of 
Various Analyzers, Care and Mainten- 
ance; CONCLUSION. 


the contents 


Book No. 2 
MODERN VACUUM TUBES 


And How They Work 
With Complete Technical Data on All 
Standard and Many Special Tubes 


By ROBERT HERTZBERG 


MODERN VACUUM TUBES describes 
the fundamental electron theory which is 
the basis of all vacuum tube operation, 


and goes progressively from the simplest 


two-element tubes right up to the latest 
pentodes and thyratrons. t is written 
in clear, simple language and is devoid 
of the mathematics which is usually so 


confusing Valuable reference charts and 
characteristic eurves of standard and 
special tubes are to be found, also dia- 
grams of sockets and pin connections. 
Here are some of the chapters 
Effect and The Electron 
Electron Emitters and the 
fect: The Three-Electrode Tube; Vacuum 
Tube Characteristics; Four- and Five- 
Element Tubes; Light Sensitive Cells and 
Other Special Tubes. 


The 
Theory ; 
Ionization Ef- 


Book No. 3 
THE SUPERHETERODYNE BOOK 
All About Superheterodynes 

How They Work, How to Build and How 

to Service Them 

By CLYDE FITCH 
There is no more fascinating a subject 
in the large array of radio circuits than 
the famous superheterodyne circuit. 
Whether you are a Service Man or experi- 


menter, first-hand knowledge about the 
construction of superheterodyne receivers 

s very important The book on Super- 
heterodynes gives underlying principles 
of their construction, right from the very 
first set made. 

The following is a short list of con- 
tents tasic Principles of the Superheter- 
odyne; The Oscillator; First Detector; 
Single Dial Tuning Systems; Interme- 
diate Amplifier; Second Detector, Audio 


Amplifier and 
Superheterodyne 
Superheterodynes 


Power Supply; 
Receivers ; 


Commercial 
Servicing 





Clip Coupon and MAIL! 





EW 


BOOKS 


in the 





set of 
important 


radio man; 


Book No. 4 
MODERN RADIO HOO!<-UPS 
The Best Radio Circuits 
A Complete Compendium of the Most Im- 
portant Experimental and Custom- 
built Receivers 


By R. D. WASHBURNE 


It is fascinating to the experimenter. 
or even to the up-to-date Service Man, 
to take a commercial set and to change 
it into one using a famous hookup that 
is not found in any manufactured set. 
Many excellent circuits have never been 


commercialized, but limited only 
set builders. Thousands of these popular 
circuits have been requested from time 
to time, and in this book we have in- 
eluded over 150 circuits, which include the 
famous Peridyne, Cash-Box A.C.-D.C 
Set and others 

The circuits cover the following: Broad- 
cast Receivers, All-Wave Receivers, Short- 
Wave Receivers, Converters and Adapters, 
Television Receivers, Home Recording Ap- 


to home- 


paratus, Automobile Receivers, Audio and 
Power Amplifiers, Power Units and Mis- 
cellaneous Equipment. 

Book No. 5 


HOW TO BECOME A 
SERVICE MAN 


How To Get Started and How To Make 
Money in Radio Servicing 
By LOUIS MARTIN 

The ambition of many men in radio 
today is to become a first-grade Service 
Man. It is not as difficult as one might 
believe, but it cannot be done in a few 
hert months. Following very carefully the 
advice of Mr, Martin, who has dealt with 
the problems of thousands of Service 
Men, this book deals very carefully with 
the essential stages in the preparation 
for qualifying as a Service Man. 

Here are the chapters; The Small In- 
dependent Service Man; Advanced Com- 
mercial Aspects; The Radio Set; Semi- 
Technical Considerations; Advanced Service 
Data Each chapter is again subdivided 
to bring out in minute detail every point 
of importance. 


RADIO 


Book No. 6 
BRINGING ELECTRIC SETS 
UP TO DATE 


With 


Pentodes, Multi-Mus, Dynamic 
Speakers—Complete Information How to 
Modernize A.C., D.C. and Battery Operated 

Receivers 


By CLIFFORD E. DENTON 
In this country there are over ten mil- 
jion electrically operated receivers that 
could be modernized—by placing in them 
new type tubes, new speaker equipment 
and other modern improvements. This 
business of improving old sets can go to 
the experimenters and Service Men if 
they will quickly jump into action 
Read in this book by Mr. Denton, how 
easily you can modernize any obsolete set, 
and with little additional costs. 
Here are the high lights of this book: 


Tubes Available for Replacements; Elec- 
trifying Kattery Receivers; Use of the 
New 2- and 6-Volt Tubes; Operating Sets 


with Single Control; Conversion of A.C. 
Sets into D.C. and D.C. into A.C.; Re- 
placing Output Tubes with Higher Output 


Tubes; Improving Old Supers; Loftin- 
White Amplifiers; Adapters and Their 
se. 
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INC. 96-98 Park Place, 
numbers 
and have deducted 
my remittance in full, at the price of 50c each, when less than five books are ordered. 
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Address 


State 


New York, N. Y. 


RADIO-CRAFT LIBRARY, 
hooks or more. I 


which you 


8 9 10 








Radio (raft 


knowledge; you will find them a real help 
in your work and they will contribute to 
your money earning capacity. 
books during your spare time at home 

The authors 
known to everybody. 


Read these 


books are well- 
Sach one is an expert 


of these 


an authority on the subject— 
each is thoroughly familiar with the field 
which he represents. 


Book No. 7 

RADIO KINKS AND WRINKLES 

For Service Men and Experimenters 
A Complete Compendium on the Latest 

Radio Short-Cuts and Money-Savers 

By Cc. W. PALMER 

necessary for exy : 
menters and Service Men to call upor 
their memory for some short cut or r 
wrinkle that will solve a problem quickly 


It often becomes 





In business, ‘‘short cuts’’ mean time and 
money saved, and to the Service Man 
“time saved’’ means money earned 


This book is a compilation of important 


radio kinks and wrinkles and discusses 
only such items as are constantly used 
today. 


Here are some of the 
Introduction; Servicing Short 
Testing Equipment and 
Tubes and Circuits; Vol 
Methods; Amplifiers and FP? 


more important 


Vacuum 
control 








graph Reproducers; Power Supply Equip- 
ment; Coils and Tuning Circuits; Short 
Waves; Loud Speakers; Tools and Ac- 


cessories. 





Book No. 8 
RADIO QUESTIONS AND ANSWERS 
A Selection of the Most Important of 5,000 


Questions Submitted by Radio Men During 
the Course of One Year 


By R. D. WASHBURNE 

There has been collected a wide variety 
of questions which have come into 
editorial offices during the past two y 
and only those whose answers would 
benefit the majority of men engaged in 
radio have been incorporated in this amaz- 
ing question and answer book. 












The tremendously long list of topi 
better explains the subjects which are 
treated. Here are the titles: 

Radio Servicing; Receiver Design; 
Home Recording ; Television; s 
Equipment; Short Waves; Ante 
Operating Notes; Test Equipment; 7 


Ultra-Short-Waves; Police Radio; Repro 
ducer Superheterodynes; Automotive Sets 
Power Packs; Automatic and Remote Con 
trol Devices; Aligning Procedure; P! 
electricity; Adapters; Measuring Ar 









atus; Band-Selectors; Converters; Publi 
Address Equipment; Midget Sets; Oscil 
lators; Phonograph Pickups. 
Book No. 9 
AUTOMOBILE RADIO AND 
SERVICING 


A Complete Treatise on the Subject Cov- 
ering All Phases from Installing to 
Servicing and Maintenance 
BY LOUIS MARTIN 
Automobile radios are up and co zg 
and someone has to service them properly 
It therefore behooves you to read thi 
immensely important new book on the 
art of Automobile Radio The book is 
concise, and full of illustrations, photo 








graphs, diagrams and hookups. 
Here are only a few of some of t 
really interesting chapters: Intro 


Automotive Radio 
Descriptions of 


Installations; ¢ 
Commercial Auto 
Receivers; Servicing Automotive Kec 
ers; The Ignition System; General 
vice Considerations; Effects of Tempera 
ture on Power Supply; Conclusion. 
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ibrary 


This is perhaps the first real 
opportunity that you have ever 


had to build a radio library of 
pooks that are authentic, right- 
up-to-the-minute and written so 


that they are easily digested and 
clearly understood. Mail coupon on 
the opposite page for your books. 


Book No. 10 


HOME RECORDING AND ALL 
ABOUT IT 


A Complete Treatise on Instantaneous Re- 
cordings, Microphones, Recorders, Amplifiers, 
Commercial Machines, Servicing, etc. 


By GEORGE J. SALIBA 


If there is one subject that is fascinating 
to every radio man, it is that of Home 
Recording. Of course, this volume is not 
all on “Home” recording, but the information 
contained therein is important to commercial 
radio men, studio operators, engineers and 
others interested in this phase of radio. 

The art of recording and _ reproducing 
broadcast selections is becoming more im- 
portant every day to radio men, experi- 
menters and Service Men. Equipping dance 
halls, auditoriums, churches, restaurants and 
homes with public address and amplifiers 
brings many extra dollars and often an 
excellent income. 

In this book are found such topics as: 
Short History of the Art; Microphones; 
Recording Amplifiers; Cutting Heads; Types 
of Records; Commercial Machines; Adding 
Recorders to Receivers; Studio Layouts; 
Mechanical Filters for Turntables. 


BIG 
DISCOUNT 
OFFERED 


In order to make it possible for everyone to buy 
these books, the fifty (50) cents price has been 
made uniform for all volumes. You can buy these 
books separately, but you should take advantage 
of our special offer: 


When Five (5) Books 
or More Are Ordered 
Deduct 20% 


from Your Remittance 


Simply fill in the coupon below, 
us together with your remittance. 
or money orders accepted. 


All Books Uniform 


The books in the new RADIO- 
CRAFT LIBRARY are all 
Strictly up-to-date, and 
written by men who 
know their subjects. 

The volumes are all 
uniform size, 6 x 9 
inches, and contain on 

an average of 50 to 120 
illustrations. Each book 
is printed on fine book 
Paper, and no expense 
tas been spared to make 
i an outstanding value, 
for its editorial contents 
a8 well as from the 
mechanical stand- 
point. 


and mail it to 
Checks, stamps 


RADIO-CRAFT 


for JULY, 








UNIVERSAL OHMMETER 


(Continucd from page 22) 
Suppose the meter reads .16-ma, when the 
unknown resistor is being measured, then 
30 
Rr approximately 5 obms, 
1 
- -— 1 
16 
For the convenience of Service Men, the 
following quantities have been measured, 
r freer ere ohms 
Me Ma daekewssedenane ; > ohms 
- ae eee rire se ee 6.6 ohms 
. 2 errr rr rerr rr 10 ohms 
MR Dic cccdrccsncesacves ‘0 ohms 
.  "SOrrrrrrrvrevrr rele 40 ohms 
Pe ne ee 60 ohms 
P 2 SOPeryrrrrrrrer ere 80 ohms 
The High Range 
With the ohmmeter, battery-operated, the 


high range may be secured by cither the series 
or shunt method. The test leads should be 
inserted in pin-jacks C and Hl, switch S85 re- 
maining closed. The position of the D.TPInT. 
switch (S1 and S2) depends upon which method 


is used. The authors suggest that the series 
method be used until such time as the battery 
falls below 3% volts. When this occurs the 


effective high range of the meter is impaired 
and the shunt method must be resorted to by 
setting the D.P.D.T, switch to shunt position. 
In this way the meter will give accurate read- 
ings even after the battery voltage has fallen 


to 2 volts because of the fact that only the 
value of R1 and the resistance of the meter 
is taken into consideration for the measure- 


ment of resistors by the shunt method. 
The following is a table of meter 
obtained with various resistors under 


readings 
test us- 





ing the series method, battery-operated. 
(Switches S81 and S2 in positions E and C 
respectively.) 

Bee Dscccccceccuaces 150 ohms 

En BERETS CETTE 300 ohms 

ee Esk escennesacewes 750 ohms 

PP eke keke ee ee eas 1500 ohms 

Me Discs svsccceves 3000 ohms 

Me Din co vsccses 3300 ohms 

- SF ST TTT TT 3600 ohms 

g 6000 ohms 

"000 ohms 

.. 15000 ohms 

eke t 50000 ohms 

Me Mi weird canweewdnés 60000 ohms 

, eee 90000 ohms 

MD Gs cccvcedccinesee 150000 ohms 


The accuracy of the high range in the shunt 
position, battery operated, varices with the ac- 
curacy of Ri, and for this reason no table or 
curve is being furnished. A table should be 
made by using several comparison resistors. 

When it is necessary to measure very high 
resistances the transformer should be = con- 
nected to the A.C. line, and a ‘O1A, *12A or 
‘71A tube inserted in the socket of the power 
supply. With switch S° open, and the D.V.D.T. 
switch in series position, the variable resistance 
R3 should be adjusted for full scale deflection 
of the meter, when the test prods, which are 
connected to C and II, are shorted. The scale 
for this range will vary with the amount of 
voltage delivered by the power supply. In the 


ohmmeter shown, the voltage available was 
approximately 850 volts, D. C., and the fol- 
lowing tabulation was made: 

De, Sn soc sceeneeewe .86 ma. 

Pe SEG cctakeseecusn .68 ma. 

RS. saswbtccuvcasana 64 ma. 

et CD napachseeeen os 6 ma, 

ee MED bse ccvdsesues o8 ma. 

SD WE crastscssacoanes 0 ma, 

ak CED ic cintosnadeoee 20 ma. 

ere -14 ma. 

ee ED caw as tlw ee oo 12 ma, 

oe WE Se anedeeaseans -10 ma. 

De DEE tc t.centeenew en OS ma. 

St: MS us Sede ie dasa .06 ma. 

oe Dy wccsesdavasaee 04 ma. 

Se DD tevvchanwe dn wu 02 ma. 


In some localities, alternating 
not be available, but the ohmmeter may be 
employed on direct current without the A.C. 
power supply. The 110-volt line should be 
connected points X and Y shown on 

(Continued on page 60) 


current may 


across 


1932 





This Rlaborate 


EXPERIMENTAL 
EQUIPMENT 


GIVEN 


TOALL Students 


AT NO EXTRA COST 

















Size of Cabinet: Height, 22'4”, Length, 


17'4"; Weight 25 Ibs. 
We give to every student without additional 
charge bis chemical equipment, including 
fifty pieces of regular standard laboratory 
apparatus and supplies and forty-two dif 
ferent chemicals and reagents. 


Opportunities in Chemistry 





Chemistry offers those 

who are ambitious and 

willing to apply them 

selves conscientiously, 

the greatest opportuni 

ties of any vocation 

today Industrial firms 

ef all kinds pay tempt 

ing salaries to get the 

right men. Opportunities 

abound on every hand 

You can study Chem 

istry under the well 

known instructor, T. 

Dr. T. O’Conor O'Conor Sloane, A.B.. 
Sloane A.M., Ph.D., LL.D, 


You Can Learn at Home 


Our home study 


f course, written by Dr 
Sloane himself, is 


practical, logical and 
remarkably simple. It is illustrated by so 
many experiments that are performed right 
from the start that anyone can thoroughly 


understand every lesson. Dr. Sloane will, 
in addition, give you any individual hep 
you may need in your studies. 


Easy Monthly Payments 


The tuition is very low, and includes your 
laboratory outfit—there are no extras to buy 








with our course. You can pay in small 
monthly amounts, and we show you how to 
earn the cost of the whole course as you go 


along. 


CHEMICAL INSTITUTE OF 


NEW YORK, Inc. 
HOME EXTENSION DIVISION 
19 Park Place New York, N. Y¥. 


( Mail the Coupon NOW! 

—— 
CHEMICAL INSTITUTE OF NEW YORK. 
Home Extension Division 
19 Park Place, New York, WN. Y. 

Please send me at once, without any obligation 
on my part, your Free Rook “Opportunities for 
Chemists,’’ and full particulars about the Expert- 
mental Equipment given to every student. Also 
please tell me about the latest reduction in tuition 





price and your easy plan of payment 

BANE sccccocccccscccccccssesccccesccsecs eecece 
BRE cocccccescaccssccoscesescescocsesces . 
CEET cccccccccccccccccces STATE...... eesseces 
R. C.-732 
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Concourse 


(DRY) 
Electrolytic Condensers 


Saves Time and | 
Profit for 
Service Men 







Considerably smaller and 
lighter than wax paper con- 
densers, yet same mfd. 
equivalent. Working voltage 
450, peak voltage 600. 
20% more capacity than rated; 
very low power factor. An estab- 
lished condenser with a solid repu- 
tation for performance. Replaces 
cumbersome paper blocks in a jiffy. 
Easier servicing; more profit for 
you; customer satisfaction assured. 


Types for every specification. Get 
the complete story at once . . 
there’s money in these Condensers 


for YOU 
WRITE OR WIRE FOR 


OUR COMPLETE 
DESCRIPTIVE CATALOGUE. 


CONCOURSE 
ELECTRIC COMPANY 
389-409 Wales Ave. New York City 





Whatever 
Your Question 


about 4 pes persons, 
plaees, look it up in 


The “Supreme ‘Authestnf” 












452,000 Entries, 
2,700 Pages, 12,000 
Biographical names, 
32,000 Ge graphical 
subjects, and 
trations. Write for specimen pages, etc., men- 
tioning this magazine, to 


G. & C. MERRIAM CO., Springfield, Mass. 


















Read about our new plan 
for buying the 1931 and 
1932 OFFICIAL RA- 
DIO SERVICE MAN- 
VALS. Full details con- 
cerning this will be found 
on page 4. Turn to it 
NOW. 















FOR SHORT WAVE 









BROADCASTING 

Reg. Price Was $75 
U. S. Gev. power gene 

rator for radio trans- 
mitting made by West- 
inghouse Ideal for 
Amateur  Broadeasting. 
Limited quantity pur- 

hased from lt S. Gov. 
Signal Corp 200 
cycles 200° watts 110 Volt R. P.M. 4500. Can be 
onnected direct, belt driven or wind propelled for Aere- 
planes Guaranteed new and perfect Worth 75.00, but 
while they last. only $4.95, plus shipping charges Send 
heck or money order, 

NATIONAL ELECTRIC TOOL CO. 

109 W. Lake St. Dept. 187 Chicago, tl. 


58 














THE “MEGADYNE” 


(Continued from page 44) 


One word as to aerial and 
a series condenser 


ground, By using 
the specifications given here 


pre-suppose an aerial about 125 feet long in- 
cluding lead-in. On shorter or longer aerials, 


changes should be made in the secondary wind- 


ing of the coil, although it may be corrected 
to some extent by using a small series con- 
denser in series with the antenna or ground, 


This, however, is not recommended because 
you sacrifice some volume in doing so, 

Io not try and operate this set on a short 
aerial of about 50 feet, or indoor aerials be- 
cause the results will not be so good. As to 
the ground, needless to say, the better the 
ground the better the set will operate, Use 
only a cold water pipe: gas pipe or radiator 
pipes should not be used. 

I will be pleased to hear from those who 
have built the set as to the results they have 
achieved. 

In our next issue will be described the same 
set electrified. It is a remarkably low priced 
power pack which you can build for a very 
small sum, No changes whatsoever are made 
on the battery model here described. The same 


tube is used, the power pack is entirely inde- 

pendent and is simply added to the present 

Megadyne set, 

List of Parts 

One BMS fixed crystal detector ; 

One Carter 6-ohm rheostat ;: 

One Radio Trading Co. 3-circuit tuner (for 
.0005-mf, tuning condenser) ; 

One Na-ald No. 425 5-prong type socket ; 

One Hammarlund type ML-25, 23-plate variable 
condenser (with shield-plate) ; 

Four Eby binding posts: 

One Acrovox .00025-mf. type W fixed condenser ; 

One XL-Variodenser, .0005- to .001-mf., type 
G10 variable condenser ; 

One VPolymet .00025- (or, .0005-) mf., mica- 
insulated fixed condenser ; 

Five Fahnestock clips; 

One roll hookup wire ; 

Two Kurz-Kasch, 1% in. knobs; 

One Kurz-Kasch vernier dial (scale 0-100, read- 


ing clockwise) ; 
One Type ’38 pentode tube ; 
One bakelite panel, size 7 x 10 x 3/16-in. ; 
One baseboard, ply size 7 x 9 x 4-in. 


WHICH AUDIO SYSTEM? 


(Continued from page 49) 






plifier, which, however, will require greater 
grid excursions than can be supplied by a °27 
power detector; particularly as, since small 
grid currents will be drawn at maximum out- 
put, a coupling transformer of low secondary 
resistance and actually step-doirn ratio (1.28 :1) 
will have to be used to feed the °45s.  Con- 
sequently, one audio stage using the new ‘56 
tube (replacing the present °27) is used be- 
tween the detector and °45 output stage, This 
is a voltage amplifier, working, however. 
through a coupling transformer of step down 
ratio and secondary resistance reduced to a 
point where a small amount of power can be 
drawn from it to take care of the .25 ma. aver- 
grid current drawn. This, however, only 
oceurs when the whole system is turning out 
eight watts. The circuit is shown in Fig. 2. 
From a cost angle, there is a negligible in- 
for the components of the first audio 
and as the power supply filtration of 
receivers is anyhow, no addi- 
tional cost is involved From a quality 
standpoint, the system and is, it is 
believed, far superior to anything previously 
available. There is simply no comparison in 
«larity, brilliance and a certain smoothness due 
to the climination of the psychic annoyance of 
excessive harmonic distortion found in other 
systems, Side by side with a push-pull or 
parallel pentode system, the latter, at any out- 
put from zero audibility to eight and even ten 
watts, sounds like an old battery set and horn 
speaker of 1921 or 1922—it is just ten years 
out. 
The 


age 


crease 
stage, 
S-M excessive 

here. 
is superb, 


with ‘46 class B is even 
more unfavorable to the latter, but this is say- 
ing little, since °46 tubes for home use are a 
decided step backward, apparently justified only 
by the fear of the tube makers of the loss of 


comparison 
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Read D 


Magazines for 
The Price of One 


Pathtinder 
Radio-Craft 





Here is your opportunity to read two magazines for 
one year—at the cost of only one. Two real live magazine 
that afford many hours of reading pleasure. One in 
radio field, the other, a weekly of big news events. 

The PATHFINDER, a Weekly devoted to the importa 
news of the day—fiashes from all parts of the world are 
brought to you in a concise, but interesting mann 
uvery page holds interest by prominence of well-writt: 
editorials. Also book reviews, national polities, foreig 
affairs, business, education, science, movies, recreatk 


comics, personalities and dozens of other features. 


RADIO-CRAFT, a monthly radio magazine devoted to 
helping men make money out of this big industry 
eaching them how to properly service receivers, do odd 
jobs in the radio business and bring to them the new 


developments in this field 
in television, short 
radio. 


The re gular yearly 
2.50. 


Each issue brings new advances 
waves and other allied divisions of 


subscription price for RADIO-CRAFT 
ilone is For a limited time only, both magazines 
will be sent to you for the price of one—$2.50. Fifty-two 
issues of the PATHFINDER and twelve issues of RADIO 
CRAFT. Mail remittance in form of check, stamps or 
money order. 


RADIO-CRAFT Magazine 


98-R Park Place New York, N. Y. 
Se a 











FREE! 


FREE! 


KNOW YOURSELF--- 
YOUR TALENTS! 





Bing Crosby, famous r 
artist got a report on hi 
writing from Frederick St 
Jobn, and this is what 
Says about it: 

“Please accept my : 
thanks for your grapho 
sis. am = afraid 1 
the nail on the he i 
times than once It 
a very good study and 
be very helpful ik 
again and with sincere 
miration for your work. 





FREE FOR YOU 


You can have a 
own writing. Your talents, 
points and weak ones are in 
send a short letter with this coupon. <A personal 
report from the world famous authority, Fred 
St. John will be sent you promptly. 

FREDERICK ST. JOHN, 
RADIO-CRAFT 
96 Park Pl., New York City. 

I want to know 
find 1% in coin and a 
which send me a_ strictly 


correct, scientific report on 
character traits—strong 
your writing. Me: 


what my handwriting tells. 
stamped, addressed 
personal report. 


envel ope 


Address 


City and State.... 
Be sure to use U.S. Postage 


for return of your letter 












for JULY, 
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Whatever 


mr HOBBY 


you'll find it in 


EVERYDAY 


ence an 
r ni 


4-Color Cover 
Over 450 Illustrations 
96 Pages—9x12 inches 


R. HUGO GERNSBACK’s latest maguzine con- 
M tains the most important and recent develop- 

ments in Science, Mechanics, Radio, Television, 
Aviation and Chemistry. For everyone, regardless 
of age, EVERYDAY SCIENCE AND MECHANICS 
will be found to be useful and instructive. Thoroughly 
illustrated with scientific events from all parts of the 
world, and helpful to thousands of high school, uni- 
versity students and instructors who wish to advance 
their scientific knowledge. 


Many excellent pages for the home workshop man 
who finds pleasure in building things; experiments 
in electricity, chemistry and formulas of all kinds. 

Just to Mention a Few Departments 

LATEST INVENTIONS 
AERO-MECHANICS 

SHOP KINKS 

TELEVISION 

EXPERIMENTS 

FORMULAS 

CHEMISTRY 

WOOD AND METAL CRAFTS 


RADIO KINKS 
AND OTHERS 


Special Offer! 
§ Months for $].00 


ON ALL NEWSSTANDS 
Mail Coupon Now! 


EVERYDAY SCIENCE AND MECHANICS 
100 Park Place, New York, N. Y. 

I enclose herewith One 
to enter my subscription 
AND MECHANICS for the 





RC7 
Dollar for which you are 
to EVERYDAY SCIENCE 
next Eight Months. 


Name 
Address 


City State 
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the negative ygrid-bias patents and the need 
(for patent trading purposes) of a system that 


would work with zero bias. 
The ‘46 tubes, being merely a commercial 


necessity and an engineering retrogression, will 
give a black eye to class B amplification, 
which, sensibly utilized, has much merit; par- 
ticularly for battery where a pair of 
normally low-power tubes are enabled to turn 
out one watt of audio power at harmonic dis- 
tortion rising from practically nothing to a 
maximum of 5 percent, and all on so little 
battery power as almost to make one believe 
in perpetual motion. 

But for A.C. sets, where power consumption 
at most is only a cent or two an hour, class 


sets, 


I} amplification has no place, and definitely 
not when tied up with such abortions in the 
way of tubes as the ‘46s when used class B. 


And as for pentodes—well, a 
of them when compared with 
A, 


year is enough 
‘45s in true class 


Conclusion 


This year when looking at any audio system 


advertised as a “high quality” system, if it 
doesn’t use ‘45s or ‘50s in a PA system, it 
will be well to remember what the Chicago 
engineer said—“SO percent distortion in a 


bottle.” And there will be enough good sets 
out anyway using ‘45s, even if at the moment 
it looks as though there would be only one 


manufacturer using ‘45s Class A—but the trade 
show or a month or two thereafter may change 
all that, so Labor Day may see not one, but 
myriads of sets using ‘45s as they should be 


tsed for good quality—in class A audio am- 
plification. 
(Continued from page 40) 
The Graphs 

The seales of abscissas and ordinates are 
cubical, (i.e, numbers shown are proportional 
to the cube root of the numbers shown). This 
scale was chosen because it spaces the data 


satisfactorily. A linear scale would crowd the 
low values too much and a logarithmic 
would crowd the high values too much. 


scale 


The graphs show the limits of distance over 
which practical communication is possible. 
They are based on the lowest field intensity 
which permits practical reception in the pres- 
ence of actual background noise. For the 
broadcasting frequencies this does not mean 
satisfactory program reception. The limiting 


field intensity is taken to be 10 microvolts per 
meter for frequencies up to 2000 ke. decreas- 
ing from this value at 2000 ke. to about 1 
microvolt per meter at 20.000 ke. When at- 
mospherics or other sources of interference are 
ereat, e.g., in the tropics, much larger received 
field intensities are required and the distance 
ranges are The graphs assume the 
of about 5 kilowatts radiated power, and non- 
directional antennas. For transmission over 
a given path, received field intensity is pro- 
portional to the square root of radiated power, 
but there is no simple relation 
tance range and either radiated 
ceived field intensity. 

Separate graph sheets are given for day and 
for night transmission. Above about 3000 ke. 
as shown, the distance ranges (and in 
also the skip distances) are greater in 
the winter than in the summer. The distance 
ranges in spring and autumn are intermediate 
between the limits shown for summer and 
winter. In general, the distance ranges for 
paths which lie partly in day and partly in 
night portions of the globe are intermediate 
between those shown in the day and the night 
graphs. For such paths, the distance 
are greater than would be expected 
spection of the day graph, as the 


less, use 


dis- 
re- 


between 
power or 


most 
cases 


ranges 
from in- 
waves under 


these conditions travel over greater distances 
in the illuminated portion of the ecarth's sur- 
face; for this reason it is possible to use a 


lower frequency for a part day, part night path 
than is indicated for the day portion of the 
path on the day graph. 

The distance ranges given in the graphs are 
the distances for reliable reception: they are 
not the limits of distance at which interfer- 
ence may be caused, A field intensity suffi- 
cient to cause troublesome interference may 
be produced at a much greater distance than 








the maximum distance of reliable reception. 
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Would Not Part 
With It for *100.%° 


YET ALL HE PAID 
WAS $3.98 





Dear Sir: 


After receiving your new second 
edition Radio Encyclopedia, and 
looking through it, I find that it is 
one of the most valuable books I 
have ever laid my hands on, and I 
would not part with it for one hun- 
dred dollars,if I could not replace it. 

Thanking you for giving me this 
opportunity of securing this valu- 
| able book, I remain, 

Ralph Tomilson 
Myrtle Station, 
Ontario, Canada. 


What the New Second Edition Radio 
Encyclopedia Gives You 


an explanation of every word used 
in radio. These explanations—or, rather, defini 
are not brief outline information like those 
of an ordinary dictionary, but they give in fullest 
detail, and at considerable length, the meaning 
application of every word, phrase, general and 
special term used in the science of radio. They 
are written in plain everyday English, easily 
understood by anyone 

Practically every 
trated by drawing 
charts All you need to 
would in a dictionary, 


It gives you 


definition in the book is illu 
photographs diagrams or 
do is to look up as you 
the word or phrase about 
which you are seeking information Furthermore 
each page is key-indexed, for greater convenience 
ind speed in locating any definition. All the Sub- 
ject-Matter ts Arranged in Alphabetical Order. 
This greatly enlarged Second Edition Radio Er 
ceyclopedia is an absolute necessity to everyone in 
terested in Radio. It answers all radio question 
increases your knowledge and saves your time. It 
covers every known radio problem, and is a gold 
mine of practical information for every radio 


RADIO DEFINITIONS 
ILLUSTRATIONS 


man 


2,201 
1,253 TECHNICAL 


34 TABLES AND CHARTS 
24 PAGES OF APPENDIX 
Red Morocco-Keratol Flexible Binding 


Printed on strong ledger paper, Loose-Leaf 
Arrangement 





| S. GERNSBACK CORPORATION, 
York, N. Y. 


| 98 Park Place, New 
Send me one copy of the new Second Edition 

| S. Gernshack’s Radio Eneyelopedia. [enclose here 

with $3.98 check or money order preferred 
| (Foreign and Canada, add 5c extra for postage.) 
| Money refunded in full if not satisfactory 
| HOMO cccccccccccsccescesecgvevesvcecesevsesesese 
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3 Valuable New Books 


Formulas and Recipes 
Radio — Mathematics 


Presented here are three brand new books, of di- 
versified nature, which are most educational and 
instructive, Each book carefully treats a subject 
in full, and is prepared by an expert in the field. 
The books are well written and thoroughly illustrated 
to make the contents easily learned. Get these books 


promptly—mail coupon below. 


1. FORMULAS AND RECIPES 
for the Practical Man 
This book has been compiled by Ss. Gernshback, a 


well-known author of practical instructional manuals 
in various scientific fields. It is extremely helpful 
and will show you how to save money by making in 
your own home, at a fraction of the regular cost, 
the hundred and preparations which you now 
buy for use at home or business. 
HERE ARE PARTIAL 
1. Adhesives: Glues, Cement 2 
movers, Bleaches, 3. Metal Craft Coloring, 
Plating, Volishes, 4. Paints: Colors, Stains, Varnishes 
5. Glass-Working: Cutting, Drilling, Bering, Etehing, En- 
graving 6 Wood-Craft: Fireproofing Acid-proofing, 
Waterproofing, Furniture Polishes. 7. Inks: Sympathetic, 
Invisible, Heetograph. 8. Photography: edie yer Er 
ions, Fixers 9. Antidotes for Poisons Remedies 
Burn ind Sealds Disinfectants i) & 
Manipulation, Handling, Mixing Tables of 
Measures Useful Tables. 

2. FUNDAMENTAL PRINCIPLES OF RADIO 
Radio Simply Explained—lits Origin, Nature 
and Functions 
The book, written by Louis Martin, has been pre- 
pared with special consideration given to young mem- 
bers in the radio profession, and those who have 
gained their experience in a baphazard fashion. This 
radio primer is a handy fundamental aid for ‘‘check- 
ing up’? and systematizing your knowledge of radio. 
Regardless ef how much vou know about the subject, 

you should read this book. 


CONTENTS: 
Cleansing: Stain Re- 


Oxydizing, 





HERE ARE xO CONTENTS: 
Chapter I— Fundamentals of ( tlectricity, Resistance, 
atteries, The Magnetic Cir ~ The Magnetic Field, In- 
», Condensers, A.C. Circuits, Propagation of Radio 
s; Chapter Il---The Simple Radio Set, Single, Two 
ind Three-Circuit Tuners, The Battery Set, Vacuum Tubes, 
Electric Sets, Loud Speakers; Chapter 11I—Diagrams, How 
to Read Them; Chapter IV Amateurs and Broadcast Sta- 
tions, Talking Pictures, Television, 
3. ELEMENTARY MATHEMATICS 
for the Technician and Craftsman 
This manual has been especially prepared for the 
man who wishes to acquire a working knowledge of 
the elementary principles of mathematics. A com- 
plete treatment of the subject is given by the author, 
Mr. C. Shainmark, with special attention to the use 
of mathematics in Radio and other technical work 
for those who employ its formulas daily. 
HERE ARE PARTAIL CONTENTS: 
1 Arithmetic: oe Multiplication, Subtraction, Di- 
\ision, How to U Der imals; If—Fractions, Percentages, 
Ratio and Proportions 11I]—Powers and Roots; 1V—The 
Metrie System; on to Measure Surfaces and Volumes; 
bd, for the Manual! and Technical Crafts- 


Mi ithematics 
Vv Special Mathematics for the 
Calculations, 
Discounts ; 


Radio Technician; 
Short-cut Arithmetic, In- 
1X—Weights and Measures; 


\ ut Commercial 
terest’ Caleulation, 
X-—-Useful Tables. 
All our books are of uniform size, 
contain 64 pages. The books are 
paper with stiff colored covers, 


Clip a and X Mail 1 Coupon TOD. 4 Y! ! 


6 x 9 inches, and 
printed on strong 


PRESS 3 GUILD inc... 16 16 Murray St. 7 New York City. RC-7 
Enelosed find $.......ccee. for which mail me postpaid 

the following books: 

No.1 

No. 2 

No. 3 [J 
wh each, Postpaid. 
NOM ceccccccccce SOC e OOo e eee eee ee eeeeseeseeeeeees 
Address ..ccccccccccccccece Sere eeeeereeseeereseeseeseses 
City and Stat@...cccceccces Peer ececereceseesesssseeeeee® 
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UNIVERSAL OHMMETER 


(Continued from paye 57) 


the schematic. Where it is desired, the in- 
strument may be made more versatile by bring- 
ing out two additional leads so that the ohm- 
meter may be used either on A. or D.C, 
Without any added switches, Ilowever, when 
a D.C. line is used as the voltage source, the 
effective high range will be reduced to about 
214 megohms, 

It will be noted that three resistors and 
three tip jacks have been incorporated so that 
the outfit may also be used as ai voltmeter 
The values of these resistors depends upon the 


desired voltage 
100,000 ohms: 
ranges of 500, 
respectively. 


R5, 500,000 ohms; R6. 
R7, 10,000 ohm. Voltage 
and 10 volts were obtained 


ranges : 
and 
191), 


TUBE CHECKER 


(Continued from paye 32 


List of Parts 


50 ohm C.T. resistor; 
Rl, 25 watt variable 
SW, 10 point switch 
tacts) > 
SW, S.PLD.T. 


R, 
resistor: 
(with break between con- 


push-button switch ; 





SWe2, D.V.D.T. lock-type push-button switch ; 
SW3, S.P.D.T, push-button switch ; 
T1, T2, pin tip jacks; 


V, 5 prong socket ; 


400 ohm protective resistor, 


SERVICE OSCILLATOR 


(Continued from page 35) 


The self-modulating 
condenser, the 
chosen that the charge of the 
permitted to build up and block 
before discharging through the re- 
sistance. The frequency of modulation should 
be quite low to affect the sharpness 
of the tuned circuits: this frequency adjust- 
able by varying the grid-leak value, The tone 
produced in the output of a receiver should be 
observed while adjusting the value of the grid- 
leak; the frequency of C above middle-C on 
the piano (256 cycles), should be about right,- 
512 cycles. 
The output 
able resistance, the moving 
tiometer being connected to a binding post 
which will supply the antenna post of the re- 
ceiver under test through a coupling coil or 
a “dummy antenna.” (The oscillator should 
be grounded while are being made.) 
Making a “Dummy Antenna” 
order that receivers under test should 
in a manner similar to their behavior 
normal circumstances, the input from 
oscillator should be through a circuit which 
the characteristies of the average 
broadcast receiving antenna, 
Such a “dummy antenna” 
construction, being nothing 
coil, a resistance, and a 


Is 


oscillator 
of its grid-leak 
which are 
condenser 
the grid 


by virtue 
values of 
so 


so as net 


is 


200-ohm = vari- 
arm of the poten- 


is taken across a 


tests 


In 
behave 
under 
the 
simulates 


is quite simple in 
more than a small 
fixed condenser. A 





dummy antenna operating in the broadcast 
band may consist of .0002-mf. mica condenser, 
30 turns of No. 52 enameled wire on a 114-in. 
form, and a 25-ohm resistance of the flexible 
type—all connected in series. The circuit ar- 
rangement is shown graphically in Fig. 2. This 
device is inserted in series with the lead con- 
necting the oscillator with the antenna bind- 
ing post of the receiver, Its use in connee- 
tion with all tests where the oscillator feeds 


the receiver through the antenna input is essen- 


tial to correct results, 
Parts List 
One coil for 550—1500 ke. range. 93 turns 
No, 52 enamel on 1!4-in, form, center-tapped, 
L1; 
One coil, 100—200 ke. range. 400-turn VDa- 
eent Duolateral Coil with about 20 turns re- 


moved. Tapped at 
One .00035-mf. 
cs 
One .0025-mf. 
One 5-mf. 
One - to 9-megohm 


approximate center, L2; 
Ilammarlund SFL 17 condenser, 


grid condenser, C2; 
bypass condenser, C5; 
leak, R1; 


One Electrad 200-ohm potentiometer, R2; 
Une 


Electrad 30-ohm rheostat, R3. 












Headquarters 
FOR 


‘Materials and Parts 


RADIO-CRAFT 


FOR 
Building 


TREASURE 
LOCATORS 


Radio, Audio, Ground Potential 
measurements, Hughes Induction 
Balances and other types; Oscil- 





lators and amplifying systems in- 


| cluded. 


We can supply all materials 
needed for building and operating 
of any of the recognized treasure 


finders. 


With this apparatus you can 
locate buried treasures, metal war 
relics, mineral deposits, subter- 
ranean water veins, buried gas and 
water pipes, and lost objects, tools 


and treasures sunken in water, etc. 


Write for pamphlet giving history 
and theory on this interesting sub- 
ject. Twelve different circuits are 
described and explained. List of 
parts and prices included. (Price 
of ee 10c.) 


Mail Coupon TODAY! 


r GRENPARK COMPANY Dept. RC-7 ; 
I 245 Greenwich St., New York, N. Y. 


Enclosed find 10c¢ 
pamphlet on 


for which kindly send me 
Treasure Finders. 














BID? - ovcsnasealinsieniiiiuntd 
! / 
I | 
| BRO cccsncsosssenremmneenesnnatiientinaiimse | 
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$100,000 Speaker Sale! 


S Included in this tremendous speaker sale are the products manufactured by leading s i 
: : GO! peaker makers. Ever ‘ 
new and shipped in original factory sealed cartons. They are sold far below ; y Sor Grane 


r ; _. . b their regular list price because they were b h 
in exceedingly large quantities and our purchase price permits us to give you the benefit of tow cost. . — 


LOFTIN-WHITE AMPLIFIER (Licensed) | UTAH “TREASURE CHEST” 
4OFTIN-WHITE amplifiers in striking } 
oF aaa nee «deal for phonegraph Magnetic Speaker 


ke 245 Mode sex 408 245 é This beautiful walnut 
*S t 1-280 odel uses 1 4, 1-245, $12.50 speaker, in three-tone ef- 
at eRe Eg ; ee eccesnsinte { fect, makes a handsome 

a ae i gee uses 1-224, 1-250, $15.95 ai decorative speaker for any 

~ s / radio set Tone qualities 

247 Single Pentode Amplifier — $14.95 b= SS, eee eee 


and lowers to give various 


247 Push-pull Pentode Am- A degrees of loudness desir- 
plifier sondands $19.95 } able for the The 


room, 


4 “Treasure Chest" contains 
JENSEN a UTAH Magnetic penker 


Speaker 


The chest itself meas- 
A.C.—D.8 ; ion gue 
Dry Rectifier $14.95 : y ure only 16%x11%_x9%”. 





























YOUR 
oe eee , PRICE $2.95 
Aadit Tube — ——— 
Rect. anata = $10.95 
sien Gn NEW PRIME ELECTRIC MOTOR 
ng For 110 Volt A. C. 
= ihe... $7.95 ’ ~, ‘ 50 to 60 Cycles 
fk : ' _—_—_— A sturdy, powerful compact 
+ Soe OHM j , heavy duty induction type pho- 
.C. nograph motor Absolutely 
Field onanmeaiinn $7.50 “e from commutator brush- 
a $ . -s. It will not set up any dis- 
.. OHM . - turbances Equipped with 
° Field $7.95 . rg — —¥ 4 large bearing surfaces to pro- 
‘ial D.15—Midget = > ; , vide adequate support and 














on 2500 OHMS . $4.75 A | —- a Ss $4.95 


PRICE 
cil- . ROLA SPEAKERS 








R.C.A. & VICTOR 


in- =, Model K. Midget A.C. usi edictons ail 
in . 280 Rect. _ be — $8.50 Victor A.C. Audit 


Model with 
D. C. Models Model F Tube $12.25 


2500 ohm P.P. Output Trans. $4.25 Victor D.c. 
1000 ohm P:P. Output Trans. Audit 2500 Ohm $8.95 
































. > : 2500 ohm Single Pentode. Each Victor ' : a 
als SS 2500 ohm Push Pull 238. Model | Gems — a 
: & 1000 ohm Single 238. Less output . $7.95 
ing ; ie 1800 ohm Single Pentode 300 ohm Tap | F- ©. A. 
for Bias. A.C. $12.50 
ure tube rec 
—— D.C. 8000 ohm $5.50 
’. Field 
BALDWIN .C. 8000 ohm 
A. C. using 280 4 output 
can Tube Rect. — 6.9 E D.C. 800 ohm 
. Field 12 
war D. C. 2500 ae 
O H M—110 $4.95 ae All latest type RCA speakers 
ter- Volts  .......... . i 
ss. ds ais. eleilietil > R.C.A. VICTOR HAND 
’ . 25 M— f 2 
ind Volts Field. / 00 ? “iA MICROPHONE 
‘ Less Stand — t at 
ols Ae 
D. . 2500 OH M—110 = This microphone is furnished with the 
etc. Volts Field na 93 25 E latest model Radiola 86 Home _ recording 
Output Trans. - : ; Super-Heterodyne Receiver and amplifier. 
é Do not confuse this microphone with the 
ory 


“toy” type as it can be used for many pro- 


silly ‘ — ee —_ OXFORD i 1 fessional and commercial uses. It is a 
} » Z, a ote 


: ~ A. C. Models } 4 single button “mike” with a gun metal 
are Vip : 14” Audit us-§ 5 y ¢ finish. It’s total length is 644” and has 
f By 4 ~ ing 280 Rect 10.9 A a as standard equipment a four foot cord. 
y % ‘ 12” Concert Dy ; * 
o > 5 namic 280 Rect $8.50 boa 
; i 9” Midget Dy- y YOUR PRICE 
rice : namic 280 Rect $7.50 hehe 
: dels Ai 





D. C. Mo j 

14” 5000 OHM $ oy Sz 95 
Field . e Qe a 

11” 2500 OHM 

Field il $4. 


= ll ee ee” ™ $3.49 | SQ PENTODE | ee vwauey 


ak tite ate ee i” ADAPTER TOR DYNAMICS 


plied with Hum balancer 





This Pentode Adap- —— all oa 


ter permits the in- se te - 
- 1 sertion of a_ type Basal — —— 
o Not Write ror Catalog! RUUD 385, Fentode power | Pavel esate 


Tube in place of the 

















All offers are F.O.B. New York, and subject to prior type 245 tube, Sim- 
j sale. Terms: A deposit of 20% is required with . ply remove 245 tube, 
every order. Balance may be paid on delivery. Or, and insert the Adapter, and 
iat deduct 2% if full amount is sent with order. plug in the 247. $1 20 
| OUR NET PRICE 
ee | 





GRENPARK CO., Dept. RC., 245 Greenwich Street, New York, N. Y. 








The Hotels on this page are 


Hotel Directory of the Radio Trade Patronized by the Radio Trade. 


Make them your Headquarters. 














= t “OS ° ie 
« See} y 4g? 
°" eh BY Foe GM 


‘JP 
This Summer Enjoy Your Chicago Business Trips 
A stay at THe Drake adds pleasure to business. Overlooking Lake 
Michigan, your business days . . . and nights will be spent in resort-like 


THE HOTEL comfort. Restfully quiet . . . convenient to all loop business . . 


theatres, and with beaches, bridle path and beautiful Lincoln Park 


MONTCLAIR | 0% “pestatiy Comiortable. Wiha THE 


20 om one extra cost, extra accommodations are made 
LEXINGTON AVE., 49th to 50th STS. available to the guest for large or small 
NEW YORK conferences. Room rates begin at $4 


Directly Opposite the Waldorf-Astoria per day. HOTE i. CHICAGO 


Under Blackstone Management 


800 ROOMS 1+ ‘TAN ADDRESS OF DISTINCTION Qin 








’ 











Every Room With Bath | AHOMEY HOTEL IN THE 
From $3.00 per day HEART OF NEW YORK 


Attractive Rates by the Month T HE 


A RADIO IN EVERY ROOM | | NEW | mportant 


Short walking distance from | F L A N D E R Ss | 
Grand Central Terminal | 133 W. 47th Street through | nnoun cement! 
and B. & O. Motor Coach to 48th Street | : 


Station. Ten minutes by taxi One of the Finest Hotels in 
from Pennsylvania Station. | Times Square 





| On pages 56 and 57 
Single Rooms with Adjacent 


Bath ssssssessessee.$1.50 and up of this issue will be 
Single Rooms with Bath... 2.00 and up 
in a Notable Restaurant Double Rooms with Bath. 3.00 and up | 
Suite—2, 3, 4 People.......... 5.00 


American Home Cooking Served ; 
found a very import- 


| ant announcement 
| telling of the Rapio- 
Seniieeieeeetaaial CraFt Liprary. Be 


—_ , n . Special Weekly Rat 
OSCAR W. RICHARDS, Manager en 
FRED W. BIZEL, Resident Manager 
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Seago efecto oe oZe afe oe oe ote ole oe ore ake ole ne ole ele ele ele ole ee oleate ele os 


“The Gathering Place 
of 
Cosmopolitan New Yorkers.” 
The RUSSIAN VILLAGE 
100 West 57th Street 
New York City 
= Dining, Dancing, Russian and Gypsy 
Entertainment. 
LUNCH — TEA — DINNER 
No cover charge at any time. 
: Broadcasting WOR Circle 7-9434 
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: sure to turn to these 
THE SENSATIONAL... 


HOLLYWOOD bs pages Now and learn 


5 Me aM 
OC 


xD 
2, 
00°, 


_—> RESTAURANT <— : , 
B'WAY. at 482ST. NV.C. B>sak of the ten new and in- 


NIG NEW REVUE [NX ‘ | teresting books which 


Presents ° e 

the great- : 
est cabaret entertainment > =i are being published. 
the world has ever seen. 
Broadway's Best Dinner 
$1.50 $1.75 $2.00 

AFTER 
THEATRE 

Popular Prices. 
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JULY SPECIALS!!! 


E* ERY month we list on this page certain STAR ¥* items, which are STOP SHOPPING. The lowest prices are right on this page. 
NOT LISTED IN OUR CATALOG. These are all specials of which undersells us. We meet any price on ANY NEW Merchandise. Order 
the quantities on hand are not sufficient to catalog them. direct from this page and save money. 100% satisfaction on every tran 
no more can be had. First come, first served. saction. Take advantage of these special offers. ORDER NOW, TODAY, 


ment by ordering NOW. 
NEW! NEW! 
ette case, substantially constructed and equipped with 


MOST AeA +e Low. =p mece 
nickel plated corners and trimmings. By a novel hinge 


ANALYZER ON MAR 
This new Esotes prec oes Tl, arrangement the cover of the case may be swung back 
ment and removed, thus affording a completely unobstructed 


No one 


Once sold out, 
Save yourself disappoint. 





IMPROVED READRITE MODEL 700 ANALYZER 


with the analyzer, to 
provide “‘C’’ bias, for 
grid tests, continuity 
embodies features which have tests, etc. 
always been desired in any instrument 
built for service work: (1) low cost; 
(2) simplicity of design; (3) accuracy 
of measurements; (4) ruggedness of the 
—- — It is needless to add 
that the kit is capable of testing any- re > sock 
thing from old battery models to the ag Ay A -y — 
latest screen-grid, pentode, and multi- Wf ove analyzer, one for four- 
mu receivers, prong tubes and the 
EIGHT METER SCALES AVAILABLE other for five - prong 
The ‘“‘Model 700” is an extremely tubes. There is a 
compact device. The outside dimen- *‘grid-test?’ push-but- 
i of the carrying case are only ton. Pin jacks are publication to come off the press. 
by 7% by 3% inches. The an- available for the in- THE BOOK IS INTENDED 
alyzer contains a D.C. voltmeter, an dividual use of all FOR SERVICEMEN OF ALL 
- voltmeter and a milliammeter. The meters, externally, in CLASSES, had junior 
.C. voltmeter has three ranges: every range. There is grade or e) 
0 to 60; 0 to 200; and 0 to 600 volts, a screen-grid pin jack, NOTHING HAS BEEN LEFT 
The voltmeter has also three and there are two pin TO YOUR OWN INGENU- 
ranges: 0 to 10; 0 to 140; and 0 to jacks for connecting ITY; EVERYTHING IS COM- 
700 volts. The milliammeter has two the external battery. PLETE. Contains detailed de- 
ranges; one for 20-mill, reading and A two-way toggle scriptions, photographs and 
the other for 100-mill. This variety of switch controls the circuit diagrams of all commer- 
ranges makes it possible to test every testing circuit for cial set analyzers and testers. 
conceivable radio circuit; high voltage either regular or pen- A real ok. Contains infor- 
secondaries of power _ transformers, tode tubes. Both plates mation on every analyzer on 
current drain of all radio tubes, in- of the ’80-type recti- the market. 64 big pages. 
cluding the high power 250 and 210 fier may be tested by Heavy cover. Profusely illus- 
tubes, etc. use of a_ special trated throughout. 
CONVENIENT SELECTOR SWITCH adapter —_ furnished. he Analyzer is 
The instrument is equipped with a Charts are provided connecting cables, Burgess 4% yolt battery, 
six-position bi-polar selector switch; for measuring resis- tery leads, UY to UX adapter, 
by means of which readings may be tances and capacities, resistance and capacity charts. 


obtained of “‘C’”’ Its, “C” volt 
a rever IN LEATHERETTE CASE—REMOVABLE COVER Model 700 Analyzer. 


reversed, “‘K’’ volts, ‘‘K’’ volts reversed, plate voltage, 
and screen-grid voltage. A 4%-volt battery is supplied The Model 700 now comes in a handsome black leather- YOUR PRICE 


view of the testing apparatus. 


FREE with each Analyzer 


TESTS PENTODES 
—*“MULTI-MUS” — 
& ‘80 RECTIFIERS 














We take pleasure in offering 
with the purchase of each an- 
alyzer—ABSOLUTELY FREE 
OF CHARG E—the latest radia 








furnished complete with test leads, 
several bat- 
*80 rectifier adapter and 
Shipping weight, & Ibs. 





WORLD-WIDE 
SHORT-WAVE SET 


5 

Range 18 to 200 me- 
ters. Employs low cur- 
rent drain 230 tube. 
Requires but 45 volt 

** battery, 2 No. 

1 and earphones 
to operate. 
No. 1666—S.W. Set. 
Your 
Price 





A.C. SHORT WAVE 
CONVERTER KIT 


Contains all parts and 
instructions to build a 
three-tube 8S. . ca 
verter. Range 10 to 
200 + =meters. Includes 
filament transformer for 
110 volts, 60 cycles, 
A.C. Complete with set 
of 3 plug-in coils, Ship. 
wt. 8 Ibs. 

No. 1617—Converter. 
Your 

Price 





No. 1614—Converter. 
Your Price 


A.C. SUPERHET 
S.W.CONVERTER 
Converts any 
cast receiver into a 
full-fledged superhet 
S.W. Receiver. Range 
20 to 115 meters. Re- 
quires no. plug - in 
coils. Has built-in 
filament transformer 
for 110 volts 60 cy : 
A.C. Employs 3 227 
tubes. Single dial 
control. Instructions 
included. Shipping 
wt. 8 Ibs. 


NOW $7.50 


broad- 





SCREEN-GRID 
CAP CONNECTORS 


Small, neat in 
appearance 
and ruggedly 
constructed, 
A stark necessity in 
service work. Sold only 


in lots of 12 or more. 
Ship. wt. 4 oz. 


No. 1672—Caps. 


$0.12 


Per doz. 
Your Price.. 





Price 


ADJUSTABLE | 
VOLTAGE 
DIVIDER 


VARIABLE SLIDES 


No, 2275—10,000 ohms. 
Your 
Price 


No. 2276—25,000 ohms. 


Your $0.75 








*8 MF. ELECTRO- 
LYTIC CON- 
DENSERS 
These guaranteed units 
will perform miracles in 

i objection- 

A.C, hum_ from 

FY. and filter circuits. 

Easily mounted througlt 

use of bayonet socket. 
Ship. wt. 1 Ib. 


No SP 9054, Condenser. 


. $0.49 


Your 
Price 








FREE 76 Page Radio Treatise 


The now Winter edition, No. 24, 


of our 


AUTOMATIC 
BLOW TORCH 


/ 


Heat 
1200 Fahr. 
no mouth-blowing, 
tirely automatic 
for heavy duty 
ing, aluminum 
ing, metal 


etc. Ship. wt. 1 Ib, 
No. K1006—Torch. 


intensity over 
Requires 

En- 
Used 
solder- 
solder- 
tempering, 


RADIO SERVICE TREATISE is posi- 
tively the greatest book in print—NOT 
JUST A CATALOG. It contains a large 
editorial section with valuable informa- 
tion not found anywhere else. Among 
the new technical information listed are 


ful data, 











100 New Hook-Ups, Etc. 
675 Illustrations. 


the following: 
Characteristics 
Phono-Pickups.— Constructional Data for 
Servicemen's Test Oscillator—all 
Tone Controls—Short Wave Adapters and 
Converters—Constructing a 3-tube Super- 
Het Short-Wave Converter—Modernizing 
old radio sets—Latest type 
and Pentode Tubes—Ali about DC Re- 
ceivers —Vacuum Tube Treatise. — And 
dozens of new 
to Servicemen, 
etc., 


1932 Complete Radiotron 
Short Wave Tuners and 


about 


Multi-Mu 


radio experiments, hints 
valuable tables of use- 
ete. 


WRITE TODAY. Enclose 2 cents 
for postage. Treatis¢ sent by re- 
turn mail. 


Your 
Price 


“245” POW ER 
TRANSFORMER 


For 110 volts 60 cycle 
+ Operation. 5 v. @ 





a eee . 





input impedance 
fiers, Easily 
for home 
No. 
Your Price 


recording. 











Measures 5”x6%4"x6\%". 


of practically all 
connected 


MICROPHONE & | 
PRE-AMPLIFIER 
OUTFIT 
Beoctlontiy suited for 

work, inter-com- 
station ystems, ete, 
Comprises sensitive sin- 
gle-button microphone, 
microphone coupling 
transformer and battery, 
cut-off switch, gain con- 
trol and output termin- 
als. Put up in neat black 
crackle - finished metal 
cone, equipped with con<« 
nient carrying handle, 
Will correctly match the 
type ampli- 
ceiver } 


to the bro 


y Ship. wt 
1654—Pre-Amplifier. 





observatory time 

from your light 

No spring to 

no batteries. 

vey out of order. 

For 110 yolts 60 cycle 

A.C. operation only. 

No. 1689—Clock. 
Your 
Price 


*UTAH A.C. DY- 
NAMIC SPEAKER 


Operates trom 110 volt 60 
. line. ty Lo 
” wide 7%” 

, Be Ship. wt. % lbs. 


No. 1506—Speaker 
Your 


Price 


RADIO MIRROR 
PENLIGHT 


\ clever device for look- 
ing around corners or 
other inaccessible spots 
on the radio chassis. 
Comprises pen  flash- 
light and magnifying 
mirror. Complete with 
battery and bulb. 


No. 1695—Penlight. 


Your ... bi $0.85 


Price 





*POWER PACK- 
CHOKE UNIT 


Comprises power, trans- 
former for 5 26's, 2 
227’s, 2 171A’s and 1 
280, as well as 1—500- 
ohm filter choke. Put up 
in neat metal case. 
Ship. wt, 10 Ibs. 


No. SP 9053 — Power 


Pack Unit. $2.75 


Your Price.. 





*MIDGET MICRO- 
PHONE 


A real microphone of 
single button type. Ex- 
tremely sensitive. Ex- 
cellent for P.A. work, 
etc. Standard resistance 
of 100 ohms. Responds 
up to 2500 cycles. Ship. 
wt. 1 Ib 


No. 1655—Mike. 
Your 





Price 





MIDGET DYNAMIC 
SPEAKER 


A real dynamic 
with surprising 
and tone 


speaker 
volume 
6%" overall, 
4%” diaphragm. Stand- 
ard 2500 ohm field coil. 
Output transformer to 
match all type output 
tubes. Wt. 5 Ibs 

No. 1549—Speaker. 
Your 

Price 





SPEED “295” -_ 
TRIPLE-TWIN TUBE 


Equivalent to 
one 227 de 
tector and one 
245 Power 
tube. Consti 
tutes a two 
stage direct 
coupled 
plifier in 
self Fila 


ment, 2 


Large undistorted output 


Ship. wt, 12 oz 


No.S699. Tube. 
Your Price 


"$2. 10 





WE ARE A WHOLESALE HOUSE AND CAN- 
NOT ACCEPT ORDERS FOR LESS THAN $3.00. 

If C. O. D. shipment is desired, please remit 20% 
remittance, which must accompany all orders. 


Radio Trading Co. 
23 West Broadway 


ORDER FROM THIS PAGE. 
prices from time to time in this magazine. Get our 
big FREE catalog for the greatest Radio Bargains. 

Should you wish goods shipped by parcel post, be 


You will find special 





If full cash accompanies order, deduct 2% discount. 


sure to include sufficient extra remittance for same. 
Send money order—certified check—U. 8. stamps. 


Any excess will be refunded. 





New York, N. Y. 











I Will Show You Too 


How to Start a Spare Time or Full Time © 


e @ 
Radio Business of Your Own 
ove are afew Genmbles e ~ National Radlo- Teetttere 
The man who has directed the 
of the kind ofan Without Capital sie abide a 


e " " 
I train my boys ice) make T give you instructions early in Radio, Talking Movies, Set Servicing, 
your Course for doing 28 Radio jobs Aircraft Radio, and other fields. 
common in every neighborhood. Many Free Book 
Started bets ~ $s Now has N. R. I. men begin making money I Will Train You at Home 

Own Business soon after they enroll I show you 
“I started in Radio with $5 how N. KR. I. graduates have built up Tells How in Your Spare Time 
purchased a few necessary good businesses of their own. I show Hold your job until you’re ready for 
tools, circulated the business you how to install and service all Mail Coupon! another. Give me only part of your spare 
cards you gave me and best- types of receiving sets I i time. You do not need a high school 
ness picked up to the point Radio equipment and instructions or college education Hundreds with only 
where my spare time earn- building circuits, testing equipment, a common school education have won big- 
ings were my largest income and for making tests that will give you broad, practical ger pay through N. R. I. J. A. Vaughn jumped from 
Now I am in business for experience. | I give you a Money - Back Agreement and $35 to $100 a week E. E. Winborne seldom makes 
myself. I have made a verv Lifetime Employment Service. Clip the coupon below under $109 a week now. The National Radio Institute 
profitable living in work that and get my free 64-page book, “Rich Rewards in js the Pioneer and World’s Largest organization devoted 

is play.”—Howard Houston, Route No. Radio’’—it gives you a full story of the success of other exclusively to training men and young men by Home 

Box 454E, Tucson Arizona. a ae N. R. I. students and graduates, and tells how you ean Study for good jobs in the Radio industry, 

. . tart a spare or full time Radio business of your own 

$700 in § Months Spare Time without capital. Must Sa 
“Although I have had little You ust Be tisfied 
time to devote to Radio my “ I will give you an agreement to refund every penny 


spare time earnings for five P Many N. R. Ii. Men Have Made of your money if you are not satisfied with my 


months after graduation Lessons and Instruction Service when you complete 


were approximately $700 on §F — #2 $200 to $1,000 in Spare Time my course And I'll not only give you thorough train- 


Radio, sales, service and re- ing in Radio principles, practical experience in build- 














pairs. I owe this extra money . While Learning ing and servicing sets, but also Advanced Training 
to your help during the time , ; 


I studied and since gradua- 
tion.”—Charles W. Linsey, or hel 
7 = . ° a use are only 25% to 40° efficient. I will show you 

637 Elati St., Denver, Colo. how to cash in on this condition I will show you the My 64-Page Book Gives the 
plans and ideas that have enabled many others to make Fa 


ly > > 
$7396 Business in 2'2 Months $200 to $1,000 in spare time while learning Ga. W. 


in any one of the five leading branches of Radio 


Many of the more than sixteen million sets now in opportunities. 


cts 


i. have opened an exclu- Page, 1606-B Fifth Ave., N., Nashville, Tenn., writes: Clip and mail the coupon 
sive Radio sales and _Te- . made $935 in my spare time while taking your now for “Rich Rewards 
pair shop. My receipts course.”* in Radio.” It points out 
— a pe | Pan ory 2 the money-making oppor- y ne book 
32.16, for October w iti 
rs tunities tl rowth of Ra- bial w 
887.77 and for the 'S Get Ready No dio nae oe for es It ° 
ig regen a for Jcbs Like These tells of the enorunt. {it points out 
02. 8 eceipts . me r “ 
a ties for a spare time or R 
for the two and one-half eccdcection stations use Gablmceve, eperatets, ctetion (all tims Madis bucteem what adio 


months I have been in 


business have been $7,396.25. If I ¢ Th: eae a es ee 6 ee: a Offi Ye 
§ Ss ” oD. an net . oot name meinaera ine ice 
about 20% this will mean a profit of about ee ee ee ee ee, ee ae ee oe ers tou 
$1,500 to me.”—John F. Kirk, Kirk Sales service men, and buyers for jobs paying up to $6,0 has 1 » hundreds of 
and Service, Union Block, Spencer, Iowa a year. Shipping companies use hundreds of operators, other men successful; and 
sf give them world-wide travel with board free and good also explains the many 
My Free Book gives you many more pay besides. Radio dealers andd jobbers employ hun- fine jobs for which my 
letters of N.R.I. men who made good . ; 
in spare time or full time businesses 
of their own. 











dreds of service men, salesmen, buyers, managers, and course trains you. Send 
pay up to $100 a week. ‘Talking Movies pay as much’ the coupon to me_ today. 
as $75 to $200 a week to the right men with Radio You won’t be obligated 
training. My book tells you of the opportunities in in the least. 


.e NEW Radio Equipment 
for Broad Practical Experience J. E. SMITH, President 


Apparatus for transmis- Dept. 2GX 


sion and reception of an Given Without Extra Charge National Radio Institute 


actual radio signal — one 7 : ‘ Washington, D. C, 
of the many experiments With the aid of this —- you = 
=i Pi © out with your own hands many oi the 
set up with my outfits. Se sani tn ae tak Gee, ee THIS Se Or core 
you get the valuable experience that tells an FOR ONE FF a4 oK OF 
expert from a beginner. In a short time you MY NEW '@) 
have learned what it would take years to : 
learn in the field. It’s training like J. E. Smirn, President, 
this that puts the extra dollars in your National Radio Institute, Dept. 2GX, 
pay envelope. Some ot the many cir- Washineton, D. C. 
cuits you build and experiments : ; 
you perform are: Measuring the Dear Mr. Situ :—Send me your book. I 
merit of a tube, building an ohm- want to see what Radio offers. I under- 
meter, tube voltmeter, and a stand this request does not obligate me. 























Grid dip meter for service work. 
You actually make experiments 
illustrating the important prin- 
ciples in the 25 best known sets. 


yee seis ulaiaasoieiacdbipiciaeileialitsicl penpals ™ 


AddreSS.....0.+ 


Get the facts on my Lifetume Employment Jennce wo all Qraduates am 
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PADIO-CRAFT 


A 110-VOLT A.C.-D.C. SHORT-WAVE CONVERTER 


MANY short-wave converters have been deé« 
i scribed in past issues of RADIO-CRAFT 
but they have operated from either A.C., or 
D.C., or batteries. No one will dispute the 
convenience of possessing a short-wave con- 
verter whose source of supply is independ- 
ent of the type of receiver employed, and 
which may be operated from either A.C. or 
D.C. with but the use of relays, complicated 
switching, etc. 


The Oscillator and Detector 


Of the many types of oscillators in use, 
the one illustrated in Fig. 1 has been found 
the most desirable; it is of the typical feed- 
back variety, the strength of the oscillations 
being controlled by the size of L2. 

Coupling to the first detector is made 
through the coil L4, the size of which deter- 
mines the value of the voltage supplied to 
the first-detector. 


By W. E. SMITH 


Construction 


All values of condensers and resistors are 
marked on the diagram. The values of.the 
coils depend upon the frequency band to be 
covered. Below is a table giving the number 
of turns on each coil, using the values of 
tuning condensers shown in the diagram. For 
higher wavelengths, additional coils may be 
used if desired. 

Wavelength 
(in meters) 2 38 L4 
: 2% 8 
2 6 4 
55-100 ......... 4 26 11 

The details of construction of the coils are 
illustrated in Figs. 2A and 2B. Two forms 
are necessary; one for L1, and the other for 
L2, L3, L4; their shape is the same as those 
manufactured by Silver-Marshall, and cata- 
logued as Type “T-130.” A standard 5-prong 


socket is used as a base for the plug-in coils. 

When operated on A.C,, tube V3 acts as 
a half-wave rectifier because its grid and 
plate are connected together. If operation 
on 126 volts D.C. is desired, all that need be 
done is to remove V3 and connect points X% 
and Z% together. This simple change of 
connection may be easily made with a D.P. 
S.T. switch, but has not been shown for the 
sake of clarity, and because it is believed 
that the change from A.C. to D.C. operation 
will not be sufficiently frequent to warrant 
its use. 

No difficulty should be experienced in con- 
structing and operating this receiver, as the 
oscillator beats the signal frequency to 1500 
ke., which may be readily tuned in with most 
broadcast receivers. Once a_ short-wave 
station is tuned in, it is a good policy to re- 
adjust the tuning condensers in the broad- 
cast receiver for maximum signal strength. 
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Fig. 2, above. The connections of the plug-in colls 
of the Universal converter, 


rie: 1, left. Schematic circuit of the 110-Velt A.C.- 
D.C. Short-Wave Converter 
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RADIO-CRAFT 
A RADIO-DISPLAY CAR 


THE new automobile shown in Fig. A has 
been designed and built by R. E. Tongue 
& Bros., Inc., and is used to demonstrate Cros- 
ley and Amrad radio sets to the public, and 
also to stimulate dealer interest in these sets. 

The amplifier is a “Pam” Model 25-D, 
which operates from a 12-volt storage bat- 
tery; the “B” potential of 425 volts and the 
“C” bias of 75 volts are obtained from bat- 
teries. Another “Pam” amplifier, Model 
5-D, is employed which utilizes only three 
type ’21A tubes, and operates from a 6-volt 
storage battery; the “B” potential of 157.5 
volts, and the 10.5 volts of “C” bias are also 
obtained from batteries. 

A single microphone employing two type 
’12A tubes operated from a 6-volt storage 
battery, 90 volts of “B,” and 4.5 volts of 
“C” are used for announcing and public ad- 
dress work. 

Five Wright-DeCoster dynamic speakers 
(with 6-volt fields), one at the front, two 
at the rear, and one at either side of the 
truck, complete the loud-speaking arrange- 
ments. The speakers on the front and rear 
are equipped with heavy baffle plates and flare 
horns; those on the sides, as may be seen 
from the illustration, are used with baffle 
plates only. A double phonograph turn- 
table operated by a Radak and a Pacent 
pickup complete the phonograph equipment. 

Preliminary tests with the car seem to 
have proven its value to the public. The 
enormous volume output enables the car to 
attract attention from great distances. Tie- 
ups have been made with the fairs in the 
district to have the car entertain the crowds 
and at the same time display the receivers. 





BIASING THE PENTODE 


N the majority of modern circuits the 

power tubes obtain their negative grid 
bias through the use of a resistance between 
the filament and ground through which the 
plate current of the tube or tubes flows. 
This resistance is in series with the plate 
resistance (Rp) of the vacuum tube and the 
plate voltage is divided across the two. It 
is thus necessary that the total voltage be- 
tween the plate of the tube and the ground 
be augmented by the required grid bias. 
Not only is the D.C. voltage across both the 
biasing resistor and the plate resistance of 
— but the signal also appears across 

oth. 

Let us consider a circuit such as that 
shown in Fig. 1A. To the plate voltage, it 
appears as in 1B, but when bypassed by a 
condenser as shown, the effective circuit, as 
far as signal voltages are concerned, is as 
in C. A. voltage across the biasing resistance 
and the condenser, which is opposite in phase 
to that in the grid circuit and which will 
neutralize the signal if the bypass condenser 
is not large enough to effectively short-cir- 
cuit the biasing resistance to all signals of 
the lowest frequency which it is desired to 
amplify. The magnitude of this out-of-phase 
voltage is dependent upon the amplification 
factor of the tube and in the case of the 
pentode can become of large proportions. 

In order to suitably bypass the resistance 
in the case of the pentode output tube, it 
would be necessary to employ a condenser of 
from 15 to 30 microfarads. This is decidedly 
uneconomical and it is apparent that the use 
of this system in the case of the pentode will 
result either in the loss of the low fre- 
quencies or in the necessity for the use of a 
tremendous bypass condenser. 

There is a way out which entirely avoids 
the necessity for a large condenser in this 
position. That is to use a circuit in which 
the filament is at ground potential and in 
which the bias is obtained from some point 
on the voltage divider negative with respect 
to ground by the required amount. 

Such a circuit arrangement is shown in 
Fig. 2. No circuit flows in the grid circuit 
and there will be no voltage drop through 


6438 


the filtering resistance R shown, under ar 
circumstances. The filter may therefo: 
employ a resistance of 100,000 ohms t: 
gether with a condenser of about .2-mf. ; 
keep the signal voltages out of the powe: 
supply system. 

When an analyzer is used to measure th« 
control-grid voltage, a reading will be ob 
tained that is lower than the actual grid 
voltage. This is due to the current draw: 
by the meter in the analyzer, causing a drop 
in voltage through resistor R. This drop in 
voltage should be taken into account when 
measuring this voltage, or else the resistor 
(R) should be short-circuited. 

(Extensive information on the practica! 
aspects of pentode operation is contained in 
the article, “Pentodes and Their Use.” by 
C. E. Denton, which appeared in the August, 
September and October 1931 issue of Rapio 
CrAFT.—Tech. Ed.) 
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W. C. RAWLS & COMPANY 
Bankers Trust Bldg., Dept. RC, 
Norfolk, Virginia 


GENTLEMEN :—Please send me complete information about your 
dealer’s franchise, as described in July RADIO-CRAFT, 


I cla As al el pga ‘ 


Dear Mr. Smith: Dept. 2HxX 
Send me “Rich Rewards in Radio,” which points out the spare time 
and full time job opportunities in Radio and gives full information 
on your plan of training men to become Radio experts through 
your home study course. This request does not obligate me in 
any way. 





H. C. LEWIS, President ; 

Radio Division, Coyne Electrical School 

500 S. Paulina St., Dept. B2-8H, Chicago, Ill. 

Dear Mr. Lewis:—Send me your Big Free Radio Book, and all de- 
tails of your Special Offer, including your “Pay After Graduate 
offer. 


Name 





MIDWEST RADIO CORP., 
Dept. 90, 
Cincinnati, Ohio 


Please send me your FREE catalog of Radios, Short-Wave Conver- 


ters, etc., as described in your advertisement. in July RADIO- 
CRAFT. 


Name 





Address .. 

















Televisor 


Most efficient televisor produced for 
home use. Equipped with Duralu- 
minum lens disc 16” diameter. 
Each of its 60 lenses accurately 
adjusted focally to produce clear, 
definite images on screen. Disc 
driven by heavy duty synchronous 
motor, with switch and framing de- 
vice operated from front panel. 


Short Wave 


The Rawls Short Wave Unit in con- 
nection with the broadcast receiver 
has been especially designed for 
long distance short wave reception 
from 15 to 200 meters, Super Het- 
erodyne Circuit incorporating 9 
tubes in the combination. The use 
of the new multi mu and pentode 
tubes give exceptional tone and 
power. To switch from one short 
wave band to another, it is unneces- 
sary to change coils—just the click 
of the panel switch and the change 
is made automatically. 


Broadcast 


A six-tube receiver, designed to give 
the ultimate in tone, selectivity and 
power. Uses the following tubes: 
two 235 Multi Mu, one 224A De- 
tector, one 227 and one 247 Pentode 
output with 280 rectifier. The tone 
quality of the set is due to the accu- 
rate matching of all parts. Its eight- 
inch Dynamic speaker handles, with- 
out distortion, the tremendous out- 
put of the pentode tube. Designed 
especially for reception of the syn- 
chronized voice with television 
image. 


Television 


The television receiver is the most 
important receiver of the combina- 
tion. Eight tubes T.R.F. circuit, 
using two 235 Multi Mu in RF cir- 
cuit, one 224A Detector, one 224A, 
one 227 and two 245’s in audio cir- 
cuit, also with the 280 rectifier. Very 
careful attention has been given the 
audio amplifier and its frequency re- 
sponse is flat from 15 to 75,000 
cycles, which is necessary to give 
clear, definite television images. Its 
two 245 tubes are so connected to 
supply the undistorted output and 
current necessary for proper opera- 
tion of the Rawls crater point lamp. 





To give the public the very latest in television 
our engineers have produced the “Ultimate in 
Television and Radio.”"—Model TV85.... 

o> > 

Pioneering in the television field they were 
quick to grasp the need of a set capable of pro- 
ducing a picture large enough for a group to 
sit by and enjoy. 

o> > 

No longer is it necessary to peep into a small 
aperture—one person at a time. The TV85 pro- 
jects a picture on a screen in the panel of set. 
nvite your friends—any number of people can 
enjoy the program. 

> 


In addition it is now possible to get the added 
thrill of LISTENING TO AS WELL AS SEE- 
ING your favorite artist on the screen... and 

V85 is not only a television receiver .. . it 
is also the latest in combination ALL WAVE 
RECEIVERS. . . . Covering bands from 15 to 


550 meters. 
o> > 


Housed in a beautiful console cabinet that will 

fit the appointments of the most pretentious home. 

TRULY the last word in TELEVISION 
AND RADIO. 


Dealers’ 


W. C. Rawis & Company RC 


franchises will J 
If there is no dealer in your community handling the complete 


Think of the thrill of reaching out 
a turn of the dial to that unexplored 
region of short 2 . just beyond the range 
of your cnet | receiver. ... 


with just 
unknown, 


> <> 


Distance means absolutely 
EIGN BROADCAST an exciting chase through 
the underworld of a distant city hot on the trail 
of a murderer, thief, reported clearly by the police 
department. You don't have to strain to listen 

. signals come in as loud and clear as your 


local broadcast. 
<-> <> 


AMATEUR 


nothing... FOR- 


Listen to 
the world. 


STATIONS all 


over 
o> <> 


Hear the progress in the field of Aviation. 
Plans are timed and reported exactly the same 
as on the railroad . . . Dallas, 
Texas, reports No. 622 overdue . . . quickly the 
entire country is on the quévive searching for the 
missing plane. 


most modern 


be valuable. Write us of your qualifications 


It is positively thrilling . .. and don't forget 
all this time you are comfortably seated in your 
favorite chair surrounded by your family and 
friends . . . enjoyment for them all. ; 

Be up to date... order your Rawls TV85 
today . . . costs no more than a good single pur- 
pose receiver, yet it provides thrills that you've 
never experienced. 


> > 


LIST PRICE 


00 


for exclusive contract. 


Rawls television set, write us direct. 


RYB112A 


Amplifier 
RYB120 


2-Volt Screen Grid 
Amplifier 


2-Volt Pentode 

RYBI71A Amplifier d 2%-Volt Multi-Mu 
RYB199 Detector Amplifier . 3 i 6.3-Volt Screen Grid . 
RYB199 Detector Amplifier .. ia . TB 6.3-V. Heater Amp. & Osec’r 
RYB200A Detector os 00 YB2 : 3 Pentode Amp.... 
Detector Amplifier RY B239 3-V. Radio Frequency Pen. 
Power Amplifier . RYB245 wed Amplifier ee 
DC Four Element Tube RYB247 2%-Volt Pentode Amplifier ‘ 
Four Element AC Tube RYB250 Power Amplifier 

AC Amplifier RYB280 Full Wave Rectifier 

AC Detector ... RYB281 Half Wave Rectifier. 
2-Volt General Purpose. RYB551 2%-Volt Multi-Mu 

2- Volt Output Rawls Teletron Crater “Point. 


Bankers Trust Building 
Norfolk, Virginia 


Gentlemen: Please send me complete 
information about your dealer’s franchise. 


Tere ae 





SIND istics isdepiiasibadeetieinasdipsebetsaiasli RY B31 


1.60 
10.00 


kirsis W.C. RAWLS & COMPANY 


R. C. BANKERS TRUST BUILDING - - NORFOLK, VIRGINIA 


“Originators of Rawls 
Yellow Base Tubes’ 





MORE <{|}1 heii 
MONEY “seer 
FOR YOU 


There are still a few places where we can appoint 
CERTIFIED TRIAD DEALERS and SERVICEMEN. Since the 
first announcement of our plan to bring out CERTIFIED 
TRIAD TUBES and sell them to you—direct from our factory— 
many have taken advantage of our offer. It was not necessary 
to say anything about better tubes, better discounts or our 
special bonus plan. 

IN 


@ 
CERTIFIED TRIAD v 


<u ‘eo 
~ eo e* 


TUBES 


* Neither did we have to mention our special sales helps, in the form of window-display 
material and circular matter for getting sales, for you, direct-by-mail. 


From the number of coupons clipped from our ads and sent in to us, it is apparent that 
our tubes have been giving great satisfaction and that everyone believed our new sales 
plan would naturally embody all the latest sales helps. It seemed to be a foregone 
conclusion that if TRIAD was doing it, it would be well-done. 


AND MORE 
XN SATISFIED CUSTOMERS 


halt ae p. And then—when our story went out, in reply to the coupons, we were 
: delighted to find that we had done the very thing thousands of dealers 
and servicemen said should be done. In other words, we made it 
possible to meet competition and still make a real. profit. Our 
method is a very simple one. We'll send the glad tidings to you, 
if you mail the coupon now. 


There are two very good reasons for immediate action: 
Ist, We protect the territory of every CERTIFIED TRIAD 
DEALER and CERTIFIED TRIAD SERVICEMAN. 
2nd, Our special bonus plan will remain in force all 


summer. 
LEARN ALL ABOUT IT! 
ANUFACTURING 
TRIAD - Pawtucket. R. 1. = 
Gentlemen: 
Please send me complete information about your 
new Sales for servicemen and dealers 
s per year 


1 belong to the Serviceman 
Aseoe iation. 


I 


Sta 
on ‘letterhead or card is atte hed. 





